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1. 
  

OBJECTIVES:  
How does the body defend itself against infectious disease? 
How does immunisation work? 
What are antibiotics? 
Are there problems with using antibiotics? 
By the end of this topic you should:  
(a) Know that some micro organisms, called pathogens, cause diseases and intact skin forms a 
barrier against them. The body also defends itself by: blood clots to seal wounds; white cells in 
the blood ingest microbes, produce antibodies and antitoxins. 
(b) Understand that immunisation can be used to protect humans from infectious disease 
although it raises dilemmas for individuals and for society. Evaluate the factors influencing 
parents in decisions about whether to have children vaccinated or not including the roles of 
scientific evidence and public opinion. This indicates a moral responsibility which may ultimately 
be outside the scope of science.  
(c) Know that an antigen is a protein, foreign to an in dividual, which triggers a response 
by some white blood cells which secrete antibodies specific to the antigen that is 
present. Antibodies destroy the cells bearing the a ntigen. 
(d) Assess data showing 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. This memory provides imm unity following a natural 
infection and after vaccination. The response is hi ghly specific to the antigen involved.  
(e) Understand why most people suffer from measles only  once, but suffer from common 
colds many times during their lives. 
(f) Know that a vaccine contains antigens derived from a disease-causing organism 
which will protect against infection by that organi sm by stimulating the white blood cells 
to produce antibodies. The memory cells remain and,  when the disease-causing 
organism is encountered, the rapid response is trig gered which makes a person 
immune. Vaccines may be produced against bacteria a nd viruses. 
(g) Understand the effect of penicillin on bacteria growing on agar plates. Antibiotics, including 
penicillin, are medicines produced by living organisms which help to cure bacterial disease by 
killing the infecting bacteria. 
(h) Know that antibiotics may kill some bacteria, but not viruses and understand that resistant 
bacteria such as MRSA can result from the over use of antibiotics. Discuss the issues 
surrounding increasing bacterial resistance to antibiotics.  
 

 

2.  Look at the video, OR MSS presentation OR PowerPoint presentation, OR read your textbook 
on DEFENCES against MICROBES. Revise the different groups of microbes with your 
teacher, and how the body can stop them from entering and multiplying in the bloodstream. 
 
a. Explain the meaning of the term: PATHOGENIC MICROBE: 

 
 
 

b. Write down some examples of pathogenic microbes. 
 
 
 
 

c. LIST the main ways in which the body can prevent microbes from entering the       
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bloodstream: 
 
 
 
 
 
 
 
 

d. Complete the labelling of the sportsman to indicate the main barriers to microbes: 
 
 
 
 

 

 

 
e. Explain how WHITE BLOOD CELLS are able to destroy microbes in the blood. Illustrate 
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your answer with diagrams. 
(Keywords:    Phagocyte, Antigen, Lymphocyte, Antibodies, Antitoxins.) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3.  Look at the video, OR MSS presentation OR PowerPoint presentation, OR read your textbook  
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on IMMUNISATION. Discuss with your teacher how immunisation works. 
 
Read the information, study the graph, and answer the questions which follow: 

 
A person was given 2 vaccinations of an inactivated MEASLES virus. The graph shows the 
person’s primary and secondary responses. 
 

 
 

a. Draw an arrow on the graph to show when the second vaccination was given. 
b. What other group of pathogenic microbes can we be vaccinated against? 

 
 

c. What is the name commonly used to describe second, or later vaccinations? 
 
 

d. Describe how proteins (antigens) on the outside of the inactivated viruses result in the 
production of antibodies.  

 
 
 
 
 
 
 
 

e. Give 3 ways in which the primary immune response is different from the secondary 
immune response. 

 
 
 
 
 
 
 
 
 

f. Explain why the secondary immune response gives better and longer-lasting immunity 
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(keywords: memory cells) 
 
 
 
 
 
 
 
 
 
 
 

g. Why is it important to use an inactivated virus? 
 
 
 
 
 

h. Suggest 2 ways in which a virus or bacterium can become inactivated. 
 
 
 
 

i. Would these 2 vaccinations produce any immunity against a different virus, e.g. rubella? 
Explain your answer. 

 
 
 
 
 

j. Explain why most people suffer from measles only once, but suffer from common colds 
many times during their lives (keyword: mutation). 

 
 
 
 
 
 

4. Look at the video, OR MSS presentation OR PowerPoint presentation, OR read your textbook 
on ANTIBIOTICS. Discuss with your teacher the importance of antibiotics. 
 

a. Define the term ANTIBIOTIC: 
 
 
 

b. Which group of microbes are killed by antibiotics? 
 

 
c. Name the British scientist who discovered the first antibiotic. 

 
 

d. LIST some commonly-used antibiotics. 
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e. Your doctor will always insist that you complete a course of antibiotics, even if you feel 
you have recovered from your bacterial infection. Suggest reasons why this precaution is 
needed. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

f. IF YOU HAVE FINISHED… 
Find out how the hospital “super bug”, MRSA, has developed over the last 20 years. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

5. Investigating the action of antibiotics on bacteria.  
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The effectiveness of different antibiotics can be investigated using ANTIBIOTIC SENSITIVITY 
TESTING. The bacterium being tested is inoculated onto a nutrient agar plate and spread 
evenly to cover the whole plate. Small discs (about 5 mm in diameter) soaked in different 
antibiotics are then placed on the plate, which is then incubated, normally at 37°C, for 24 hours.  
The plate is examined, and the size of the “clear zone” around each antibiotic disc is measured. 
The clear zone is where no bacteria have grown because they have been killed or immobilised 
by the antibiotic. 
The larger the diameter of the clear zone, the more effective the antibiotic is at killing that strain 
of bacterium. The results of an antibiotic sensitivity test on 5 new antibiotics are shown below. 
 
 
 

 
 
 

 
a. Label the 2 discs which are the most effective at killing this strain of bacterium. 

 
b. Label the disc which is least effective at killing this bacterium. 

 
c. What precautions must be taken before the best antibiotics can be produced 

commercially? 
 
 
 
 
 
 
 
 
 

6. A dilemma for parents – Internet research. 
 
Since Edward Jenner successfully vaccinated James Phipps against Smallpox in 1796, 

 



Wellsway School Science Team Curriculum 2006 Triple Science - Biology workbook 
 

9 

countless lives have been saved from many horrific infectious diseases, using the same 
technique, which relies on the fact that a weak dose of a disease pathogen often provides 
immunity against a strong, normally fatal dose. 
Unfortunately, in reality, vaccination is not always as straightforward as the textbooks describe 
it. Many people are allergic to vaccines and can become very ill. Some vaccines such as BCG 
for Tuberculosis, must be tested on a patient before being used because, if the patient already 
has antibodies against TB in his blood, a violent reaction to the vaccine can result. 
In the last 15 years, the commonly used MMR vaccine has been the cause of a great deal of 
controversy, because some doctors and scientists believe that there is evidence to link the triple 
vaccine with certain disorders in children. As a result, the number of children being given the 
triple vaccine has fallen drastically, as parents are worried about the possible harmful side-
effects. Many doctors are very worried about this fall in vaccination rate. 
 
Carry out research on the Internet, and try to answer the following questions: 
 

a. Which 3 common infections does the MMR vaccine protect us against? 
 
 

b. Which type of microbe causes each of the 3 infections? 
 
 

c. Why is the Rubella vaccination particularly important for girls? 
 
 

d. What are the main characteristics of autism? 
 
 
 
 

e. Why are so many parents choosing NOT to give their children the MMR vaccine? 
 
 
 
 

f. Why are doctors so concerned about the fall in vaccination rate? 
 
 
 
 

g. Why is Measles relatively harmless in MEDCs, but a big child killer in LEDCs? 
 
 
 
 

h. How might a fall in vaccination rates in MEDCs cause an increase in child deaths in 
LEDCs? 

 
 
 

i. What advice would you give to a family not sure about whether to give their children the 
MMR vaccination? Give reasons to support your answer. Try to give a balanced answer, 
including the roles of scientific evidence and public opinion. 
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7. Well done! You have now completed the ‘Microbes and Disease’ topic.  
Now you need to revise your work in preparation for the ‘Microbes and Disease’ test. 

 

8. Useful web links: 
 
http://www.bbc.co.uk/schools/gcsebitesize/biology/humansasorganisms/maintaininghealthrev1.shtml 
http://www.biotopics.co.uk/pot/yeast1.html 
http://www.s-cool.co.uk/topic_principles.asp?loc=pr&topic_id=5&subject_id=17&ebt=49&ebn=&ebs=&ebl=&elc=4 
http://www.purchon.com/biology/blood.htm 
http://www.revisionworld.co.uk/gcse/biology/humans-organisms/maintaining-health/fighting-infection  
(general revision site) 
 
 

 

9. Glossary. (Muddled – sort them out!)  
1 Antibiotic Protein produced by some lymphocytes which neutralises bacterial toxins  
2 Antibody Molecule on surface of microbes which stimulates an immune response  
3 Antigen Group of simple, single-celled microbes, some of which cause disease   
4 Antitoxin Chemical produced by some microbes which kills bacteria e.g. penicillin  
5 Bacteria Protein produced by some lymphocytes which kills specific microbes  
6 Alexander Fleming Less Economically Developed Country = “developing” country  
7 Immunisation More Economically Developed Country = “developed” country  
8 LEDC White Blood Cell, some of which can produce antibodies or antitoxins  
9 Lymphocyte British scientist who first discovered the antibiotic effect of penicillin  
10 MEDC Process in which a person becomes immune to a disease by producing memory cells  
11 Memory Cells Methicillin Resistant Staphlococcus Aureus – hospital “super bug”  
12 MMR Specific lymphocytes which remain in the blood & produce a rapid response  
13 MRSA Any microbe capable of causing disease  
14 Pathogen White blood cell which kills microbes by engulfing & digesting them  
15 Phagocyte Measles, Mumps, Rubella – combined triple vaccine  
16 Primary Immune Response Process when antigens are given to produce an immune response  
17 Secondary Immune Response 1st response after exposure to a harmful antigen  
18 Vaccination Response after 2nd exposure to an antigen – more rapid & effective  
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10. Questions. 
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