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3.1  Communicable diseases 
 

3.1.1  Communicable (infectious) diseases 
Pathogens • Microorganisms that cause communicable diseases 

• Eg bacteria, viruses, protists, fungi 

How cause? Bacteria • Produce toxins - damage tissues - ill 
• Reproduce rapidly in binary fusion 

Viruses • Live & reproduce rapidly inside cell - cell damage 
 

How 
spread? 

By air • Droplet infection 
• People sneeze - expel droplet with pathogens from breathing system - 

other people breath in 

By water • Dirty water - cholera 

Direct 
contact 

• Cuts - give excess to blood e.g., HIV 
• Shake hands 

 

How 
prevent? 

1. Wash hands 
2. Drink clean water 
3. Good hygiene 
4. Isolate infected individuals 
5. Destroy / control vectors eg mosquitoes 
6. Vaccination 

  

What is pandemic? (1) 
• A disease affecting people in many countries 

  

 3.1.2  Viral diseases 
Measles 

Spread by • Inhalation of droplets from coughs/sneezes 

Symptoms • Fever, red skin rash 
• (Serious - blindness, brain damage, fatal) 

Prevention • Vaccination 
• Isolate infected individuals 

  
HIV/AIDs 

Spread by • Exchange of body fluids eg blood when share needles 
• Unprotected sexual contact with infected person 

Symptoms • Flu-like illness 
• Virus attack & remain hidden in immune system 
• AIDs (last stage of HIV) occurs when immune system becomes so badly damaged - X 

deal with other infections 

Treatment • Antiretroviral drugs to control attack 

Prevention • Use condoms 
• Don't share needles 
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• Use HIV +ve mother bottle to feed children 

 
 Tobacco mosaic virus (TMV) 

Spread by • Contact between healthy & infected plants & vectors 

Symptoms • Give distinctive 'mosaic' pattern of discoloration on leaves coz viruses destroy cells 

How affect 
growth of 
plants? 

• Less chlorophyll - less photosynthesis - less glucose 
• A) Less respiration - less energy released for growth 
• B) Less amino acids/cellulose for growth 

Prevention • Good field hygiene 
• Good pest control 
• Wash tools 

 
All viral diseases - no treatment 
 

3.1.3 Bacterial diseases  
Salmonella food poisoning 

Caused by • Food prepared in unhygienic condition - food contaminated with salmonella from raw 
meat 

• Eat uncooked food - bacteria not killed by heat 

Spread by  • Bacteria ingested in food - disrupt balance of natural gut bacteria  

Symptoms • Fever, abdominal cramps, vomiting & diarrhoea 
• 8-72hrs 

Prevention • Vaccination 
• Cook meat thoroughly 
• Keep raw meat away from cooked food 
• Avoid washing raw meat - spread bacteria around kitchen 

  

Gonorrhea - sexually transmitted disease (STD) 

Spread by • Unprotected sexual contact with infected person 

Symptoms • Thick yellow / green discharge from vagina / penis 
• Pain on urinating 

Prevention • Use condom 
• Reduce no of sexual partners 
• Antibiotics 

Treatment • Antibiotic penicillin  

 

3.1.4 Fungal diseases  
Rose black spot 

Spread • In environment by wind & water 

Symptoms • Purple / black spots develop on leaves 
• Weaken plant & affect growth coz reduce area available for photosynthesis - turns 

yellow & drop early 

Treatment • Use fungicides 
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Prevention • Remove / burn affected leaves / stems 

 

3.1.5 Protist diseases  
Malaria 

Spread by • Mosquitos (act as vectors coz they transmit disease) 

Symptoms • Recurrent episode of fever 
• Fatal 
• Shaking when protists burst out of blood cells 
• Headaches, vomiting, diarrhoea 

Treatment • Take antimalarial drugs - kill parasites in blood 

Prevention • Use mosquito nets - avoid being bitten 
• Insecticides - kill mosquitoes 
• Remove standing water - prevent mosquitoes breeding 

 

3.1.6 Human defence systems  
Non-specific defence system 

Skin • Acts as barrier 
• Produces antimicrobial secretions - kill bacteria 

Nose • Hair & mucus trap & prevent pathogens entering lungs 

Trachea & bronchi • Has mucus - trap pathogens 
• Cilia waft mucus upwards to throat - shallowed 

Stomach • Produce HCl - kill pathogens in food 

White blood cell  
• Phagocytes (non-specific) & Lymphocytes (specific) 

 How? 
1.  Ingest pathogens (phagocytes) 
• Phagocytes move towards, changes shape, attack pathogen, engulfs & digest it with enzymes 

 
2. Produce antibodies (protein) (made by lymphocytes) 
• Have complementary shape - specific antibody for specific pathogen 
• Allow binding with antigens (foreign microorganisms) 
• If same pathogen re-enters body, WBC respond quickly, produce correct antibodies, prevent 

infection 

 
3. Produce antitoxins - counteract toxins 

  
In conclusion - lead to immunity from pathogens 
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Infectious Disease 
 

There are different types of pathogen (microorganisms that cause disease). 

 

• Fungi that cause athletes foot 

 

• Bacteria that can cause cholera 

 

• Viruses that can cause flu (influenza) 

 

• Protozoa that can cause dysentery 

 

These pathogens cause infectious disease.  This means that the disease can be spread to other 

people.  If it can be spread directly from one person to another it is called contagious.  Cancer 

and inherited disorders, such as red green colour blindness, are not caused by pathogens.  

Diseases that are not caused by pathogens are not infectious.  The symptoms of infectious 

disease are caused by cell damage or by toxins produced by the pathogen. 

 

Question: Complete the following table: 

 

Part of body                How it prevents disease caused by pathogens 

 

 Stops entry of pathogens 

 

 In the stomach this will kill pathogens 

 

 This lines the mucous membranes in the breathing system trapping 

microbes 

 These seal wounds 

 

Possible words: hydrochloric acid, sticky mucus, blood clots, skin 

Wow factor 

 

 
 

This is a magnified image of the flu virus.  In 1918, a flu pandemic swept the world, killing 

millions of people.  In Australia, it killed half the population! 

 

Question:  Antibiotics kill bacteria.  Why should they not be prescribed for athlete’s foot, 

influenza or dysentery? 

___________________________________________________________________________

___________________________________________________________________________ 
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How do vectors spread disease? 

 

Houseflies and mosquitoes carry microbes that cause disease while not suffering from the 

disease themselves.  They are vectors. 

 

The weather in Britain is not warm enough for mosquitoes to be a problem.   

 

Malaria is caused by a protozoan called Plasmodium falciparum, which is carried by female 

mosquitoes.  These mosquitoes feed on human and animal blood.  In doing so the protozoan is 

transmitted and infects the red blood cells of humans and animals.  The fever produced is 

often fatal.  Every time the mosquito feeds on another animal it infects it by inserting the 

parasite into the animal’s blood vessels. 

 

Every year, 2000 people in the UK get malaria on holiday and 16 of them die.  We target the 

mosquitoes to reduce the spread of infection: 

 

(1) The areas of water where mosquitoes lay their eggs can be drained or sprayed with 

insecticide. 

 

(2) Fish can be introduced into the water to eat mosquito larvae. 

 

(3) People can be protected from mosquitoes using insecticides and mosquito nets. 

 

Question: What are vectors? Give examples. 

___________________________________________________________________________

___________________________________________________________________________ 

 

Question: How does Plasmodium cause malaria and why is it called a parasite? 

___________________________________________________________________________

___________________________________________________________________________ 

___________________________________________________________________________ 

 

Question: Annotated the diagram below with the above numbered ways of preventing the 

spread of malaria. 

 

Targeting vectors 
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Draining stagnant water, or putting oil on the water surface to prevent the larvae from 

breathing can control mosquitoes. 

 

Spraying insecticide can kill the adult.  Some drugs, such as Larium, can be taken by people 

to kill the protozoan in their blood. 

 

 

Your immune system deals with pathogens 

 

When Amanda’s baby got an infection, her temperature rose.  This was the body’s response to 

try to ‘cook’ and kill the infecting pathogen. 

 

What causes diseases and how do our bodies defend themselves against it? 

 

Come on you white blood cells! fight those microbes! 

 

There are two main types of white blood cell that we will consider. The first type has a round 

/ oval shaped nucleus. Its job is to act as a ‘scout’ and recognise the invading microbes. Our 

body does not want to mistake our own cells as pathogens! 

 

(1) First it touches the microbe and recognises it because of unique molecules on its surface 

called antibodies.  Then makes special chemicals (like ‘bullets’ for a gun) called antibodies. 

These white blood cells are called B-Cells. 

 

(2) Then the white blood cell releases huge numbers of antibodies into the blood. 

 

(3) These antibodies then lock onto the germs. If the microbe is a virus it can be   

inactivated (knocked out) there and then! If a bigger bacteria, the antibodies act as ‘markers’ 

signalling large WBC called macrophages to come along and engulf the    bacteria! 

 

(4) Alternatively, if the microbes produce poisons called toxins, the B cells produce 

antitoxins, which latch onto the toxins and inactivate them. 
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A bacteria cell 

 

 
 

 

 

 

 

 

 

 

Nucleus 
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The B-lymphocyte [white blood cell] produces antibodies against a pathogen 
 

Some B cell, called memory cells, after making antibodies against a particular microbe, 

multiply and produce millions of more B-lymphocytes all producing these antibodies long 

after the infection. Other lymphocytes [other types of white blood cell] called T-lymphocytes] 

engulf the bacteria covered in antibodies which are stuck together. 

 

(1) We achieve an immune response to an infection. (2) We achieve long-term immunity to an 

infection! 

 

A vaccine is either (1) Non-poisonous living microbe (2) inactive dead microbe. It is injected 

into people to stimulate an immune response (vaccination). At the end of the eighteenth 

century almost everyone in England had caught a potentially KILLER viral disease called 

smallpox.  

 

Question: Find out from the Internet how Edward Jenner (1796) who by injecting a very 

similar (but less harmful) virus into people called cowpox managed to immunise everyone 

successfully against smallpox!  

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________ 

 

Viruses can be bad news! They inject genes into our body’s cells that then go to make new 

viruses inside these cells (e.g. HIV). 

 

Question: Why doesn’t our bodies’ white blood cells simply destroy viruses? 

___________________________________________________________________________

_______________________________________________________________ 

 

We can vaccinate against measles, mumps and rubella.  Vaccines and other drugs must be 

thoroughly tested before use. 

 

In many parts of the world some diseases are a serious problem.  This is often due to a lack of 

drugs, doctors and hospitals. 

 

 
 

Question: Explain the above graph.  The MMR vaccine protects against measles, mumps and 

rubella. 

_____________________________________________________________________ 

 

Mumps is a disease caused by a virus.  It only affects humans. 
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Question: Why is it important to immunise babies? 

___________________________________________________________________________

___________________________________________________________________________ 

 

A sneeze emits 10 million bacteria blown out at 100 miles / hour! 

 

Antibiotics are drugs that attack and destroy bacteria.  Some fungi produce these naturally.  

They cannot be used against viruses. 

 

A fever is produced in response to the following: 

 

• Antigens on the surface of a ‘foreign invader’. 

 

• The poisonous chemicals called toxins, which are produced by pathogens. 

 

• Damage to cells caused by pathogens. 

 

Immunity 
 

Active immunity: White blood cells can remember the antigens (cell surface proteins) on the 

surface of pathogens that they encounter and make antibodies against.  A vaccine contains 

these antigens, which stimulates the production of b-cells and macrophages.  They retain 

memory of the antigen and quickly attack the living pathogen in the future should it enter the 

body.  Stimulation of white blood cells to divide and recognise a particular antigen is called 

active immunity.  This can be natural (due to infection) or artificial (due to injection of 

vaccine). 

 

Passive immunity: Antibodies can be given to a person in large amounts if an immediate 

effect is needed and we cannot wait for white blood cells to divide and an active immune 

response to be produced e.g. antibodies which can inactivate snake bite toxins.  Antibodies 

can be prepared in large amounts by injecting inactivated antigens into rabbits.  Passive 

immunity of this type is artificial.  Natural passive immunity occurs when a mother gives 

antibodies to her baby whilst breast-feeding. 

 

Question: Complete the following table: 

Type of 

immunity 

Example of natural immunity and how 

it is produced 

Example of artificial immunity and 

how it is produced 

Active 
(long term) 

 

 

 

 

 

  

Passive 
(temporary) 

 

 

 

 

 

  

: 

You cannot have some vaccines if you are already ill, especially if your immune system is 

weakened.  Some people think that immunisation can cause other disorders e.g. one study 

suggested a link between MMR (measles, mumps and rubella) vaccine and autism.  Scientists 

now think it is perfectly safe, but for a few years many parents would not take the risk.  
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You can take antibiotics to get rid of some infections 
 

Question: Complete the following text using the words that follow: 

 

Antibiotics are drugs that kill _______ without killing your own body cells.  They are very 

useful for destroying bacterial infections that your body is having trouble with.  However, 

they don’t kill ______.  Antivirals can be used to treat viral _______.  Antivirals are drugs 

that stop viruses from ________. 

 

Some bacteria are naturally _______ to (not killed by) certain antibiotics.  Misuse of 

antibiotics (e.g. doctors over prescribing them or patients not _______ a course) has increased 

the rate of development of resistant strains.  So nowadays, you wont get antibiotics for a mild 

_______, only for something more serious.  MRSA (the hospital super bug) is the best-known 

example of an antibiotic-resistant strain. 

 

Possible words: infection, finishing, resistant, bacteria, viruses, infections, reproducing,  

 

Drugs such as antibiotics, are tested in various ways.  The drug must not only work, but must 

also not cause any further damage to the body. 

 

Drugs can be tested on animals, specially grown human tissue or by using computer models. 

 

Do you agree that animals are used in such tests? 

 

Question: What is the difference between (a) antibiotics (b) antibodies (c) antigens. 

___________________________________________________________________________

___________________________________________________________________________ 

 

Question: What type of immunity is needed in an outbreak of disease? 

___________________________________________________________________________ 

 

Question: Suggest why people may object to testing drugs on animals. 

___________________________________________________________________________

___________________________________________________________________________ 

 

Causes of disease – how do we know? 

 

Casual links and Causal links 

 

What happened if we weighed anyone who smokes cigarettes and we find that the more 

cigarettes that a person smokes, the heavier they tend to be. 

 

Now there could be a definite correlation [or link] between the two variables. The correlation 

could be a direct one: 

 

[1] Direct correlation occurs when one causes the other. In this case eating food makes you 

want to smoke more. This would mean that there is a causal link between eating and 

smoking. 

 

[2] Indirect correlation occurs when increases one variable may tend to increase the 

probability of the other happening but is not causing the other to increase. In this case, 

someone who eats a lot is more likely to show less interest in personal fitness and a healthy 

lifestyle and so tends to smoke more.  

 

This is called a casual link. 
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When there is heavy traffic and there are high nitrogen dioxide air pollution levels there 

is a greater incidence of asthma attacks! Is there a causal or casual link between the 

two? 

 

Question: Consider the above statement. Asthma could be caused by any of the following: 

Tree grass pollen, animal skin flakes, dust mite faeces, different types of air pollution, nuts, 

shellfish, food additives, strong perfumes, emotion, stress, exercise, colds, flu, some people 

may be genetically predisposed to asthma. 

 

Do you agree with the statement? Can you put forward an argument for both a causal and 

casual link between nitrogen dioxide levels and asthma attacks? 

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________ 

 

Is there a way to determine whether or not there is a direct correlation 

between smoking and lung cancer [causal link?] 

 
The missing piece of the puzzle was obtained when scientists were able to obtain 

experimental evidence showing at a cellular level how the chemicals in cigarette smoke 

caused cells to become cancer cells and then produce tumours. 

 

The benefits of epidemiological studies 

 
Epidemiological studies involve collecting lots of data about different apparently unrelated 

events.  For example, we could calculate the numbers of smokers in a town between a 

particular weight range and the number of smokers who smoke certain numbers of cigarettes. 

 

We then look to match these different groups of people.  We use statistics and maths.  We can 

work out to 99% certainty whether or not increasing the number of cigarettes you smoke 

seems to increase your weight or the chances of getting cancer. 

 

Question: Epidemiological studies could help us work out to 99% certainty whether or not 

there is a causal rather than a casual link between smoking and increase in weight.  What 

proof would you then require to make it 100%? 

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________ 

 
Question: There could be a link between the genes that a person has and the chances of 

getting heart disease early.  How might you show that there is a causal link between the two? 

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________ 
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Is vaccination the complete answer to the prevention of disease? 
 

 

Problem combating pathogens (1) 

 

 
Question: A vaccine against tetanus gives long-term protection.  A flu vaccination does not.  

Can you explain this? 

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________ 

 

Problem combating pathogens (2): Immunisation may result in slight side effects.  

However, with mass immunisation (herd immunisation), there is little chance of the disease 

spreading. 

 

Problem combating pathogens (3): Because there has been massive overuse of antibiotics, 

mutant bacteria are becoming resistant.  With less competition, methicillin resistant 

Staphylococcus aureus ( MRSA)is creating problems in many hospitals. 

 

When testing a new drug, doctors use groups of volunteers.  Some take the drug and some 

take a harmless pill called a placebo without their knowledge.  (sometimes not even the doctor 

knows which is which and only the research doctors in charge know this information).  These 

are called ‘blind trials’. 

 

Question: What is the difference between our approaches to combating the flu virus and 

MRSA.  Why are we experiencing problems treating each type of pathogen? 

___________________________________________________________________________

___________________________________________________________________________ 

 

Question: What are the advantages of blind trials when testing the efficiency of a drug? 

___________________________________________________________________________

___________________________________________________________________________ 
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Question: Discuss the advantages and disadvantages of immunisation. 

___________________________________________________________________________

___________________________________________________________________________ 

 
 

Microbes and Disease Crossword 
 

 
Across 

3. Disease caused by a bacterium 

4. Disease caused by a virus 

5. When the normal functioning of the body is being impaired. 

7. Disease caused by a protozoon 

10. This is made of protein and surrounds a virus 

Down 

1. This is found floating in the cytoplasm and not within a nucleus in bacteria 

2. This causes athlete’s foot 

3. Female vaginal infection caused by yeast 

4. The body temperature rises to 'cook' the pathogens causing disease. 

6. Molecule on the cell wall of bacteria to which antibodies attach. 

8. Produced by some white blood cells to neutralise bacteria and viruses. 

9. Type of blood cell that fights infection 

 Possible words 

Flu, tetanus, DNA, fungus, disease, 

malaria, coat, thrush, white, 

antibody, antigen, fever 
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Cancer and Drug Development 
 

The cells in our bodies are specialised to do a particular job e.g. nerve cell.  We say that they 

are differentiated.  Sometimes their DNA can be affected and damaged (mutated).  When 

this happens: 

 

(1) They no longer can perform their role.  They become useless, unspecialised, 

undifferentiated cells 

(2) They start to divide at an uncontrolled rate forming a bunch of cells called a tumour. 

(3) They secrete hormones, which encourages blood vessels to grow towards them to 

supply these cells with food and oxygen. 

 

These cells are now called cancer cells. 

 

Tumours can be either benign or malignant. 

 

(1) Benign: This is where the tumour grows until there is no more room.  The cells stay 

where they are.  This is not normally dangerous. 

(2) Malignant: This is where the tumour (first tumour is called a primary tumour) grows 

and cells break away from it.  They pass around the body in the lymphatic system and 

the blood stream.  They them establish secondary tumours elsewhere in the body, 

sometimes in organs where it can be very dangerous and fatal e.g. secondary 

tumours can be found in the brain, lungs, liver and in bone. 

 

Question: Complete the following table.  Possible ideas are given in the text box (not all 

answers are given).  Add two more if you can. 

 

Cancer Likely cause of that 

cancer 

Best advice given 

to prevent that 

cancer 

Lung   

Cervical   

Colon (bowel)   

Breast   

Liver   

Bone (leukaemia)   

Skin cancer   

   

 

Some possible ideas: smoking, drinking excess alcohol, papilloma virus, regular cervical 

smears, too much processed meat, eat more fibre, age related in women, check breasts 

regularly for lumps, can be inherited, ultra violet radiation 

 

Different types of cancer have different survival rates, e.g. 77% of patients diagnosed with 

breast cancer survive for at least 5 years, whereas only 6% of lung cancer patients do.  They 

have also different mortality (death rates), e.g. between 2004 and 2006 the mortality rate for 

men with lung cancer was 53 per 100 000 of the male population whereas the mortality rate 

for men with prostate cancer was only 29 per 100 000. 
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Drugs developed to treat disease need to be tested 
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3.1.7 Vaccination  
How prevent? 

• Contain small amount of dead or inactive forms of pathogen 
• Stimulate WBC to respond & produce antibodies quickly specific to pathogen in large quantities to 

kill pathogen 
• Reduce spread of infection - ppl immune 
• Prevent illness in an individual 

  
Herd immunity 

• Immunising large proportion of population 
• Reduce spread of infection / pathogens 

  
MMR vaccine - protects against measles, mumps & rubella 
 

3.1.8  Antibiotics and painkillers  
Antibiotics eg penicillin 

• Cure bacterial diseases by killing infective bacteria inside body 
• Damage bacterial cells - kill bacteria 

X kill virus - coz viruses live inside cells & are inaccessible to antibiotic 
Overuse - speed up development of resistant strains of bacteria 
How bacteria become resistant? 

• Mutation 
• Some resistant to antibiotics - survive 
• Reproduce by binary fission 
• Pass gene for resistance of offspring 
• Increase population of resistant strain 

  
Why resistant strain spread? 

• Ppl not immune to it 
• Treatment is not effective 

  
How to reduce resistant strain? 

• Reduce use of antibiotics for mild infection 
• Patient complete course of antibiotics - kill all bacteria 
• Restrict agricultural use of antibiotics 

  
Painkillers eg aspirin, paracetamol 

• Treat symptoms 
• Don’t kill pathogens 

 

3.1.9  Discovery and development of drugs  
Drugs - chemical that affect body chemistry 
  
Discovery - traditionally drug extracted from plants & microorganisms 

Plants • Aspirin (painkiller) from willow 

• Digitalis (treat heart condition) from foxgloves 

Microorganism • Penicillin (antibiotic) 
• Discovered by Alexander Fleming from Penicillium mould 
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Now, most new drugs are synthesised by chemists in pharmaceutical industry. However, the starting point 
may still be a chemical extracted from a plant. 
  
Development - testing new drugs 

1. Pre-clinical trials in lab of new drugs on cells, tissues & live animals 
• Test for toxicity, dosage & efficacy 
2. Clinical trials - test on healthy volunteers & patients at very low doses 
• Monitor for safety & side effects 
• If drug is found to be safe, further clinical trials are carried out to find the optimum dose for the 

drug 
3. Double-blind trial  
• Placebo & drug is randomly allocated to large no of patients in groups 
• Doctors & patients don't know who has new drug or placebo so 
• Data won't be affected by knowledge 
• To verify efficiency & determine correct dose 
4. Peer review of data & analysis of result 
• Prevent false claims 
• Check results are valid, avoid bias 

  
Placebo 

• Tablet with no drug / chemical & has no effect 
• Used to compare & prove effectiveness of drugs 

  
Placebo effect  

• Ppl expect treatment to work so they feel better even though it doesn't do anything 
  
Why trial is reliable? Large no of ppl 
Why stopped early? Sufficient information gained 
Why manufacturers don't take part? They could cheat 
Repeat experiment - improve reliability 
Why data is unreliable? Ppl lies 
Factor similar in volunteers - age & sex 
 

3.2  Monoclonal antibodies (biology only) (HT only)  
 

3.2.1  Producing monoclonal antibodies 
Monoclonal antibodies 

• Produced from single clone of cells 
• Specific to one binding site on an antigen 
• Target specific chemical / cell in body 
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Production of monoclonal antibodies 
1. Vaccinate mouse to stimulate mouse lymphocytes to 

make a particular antibody 
2. Combine lymphocytes with a particular type of tumour 

cell to make hybridoma cell 
3. Hybridoma cell can both divide & make antibody 
4. Single hybridoma cell cloned to produce many identical 

cells that produce same antibody 
5. Large amount of antibody collected & purified 

 

3.2.2  Uses of monoclonal antibodies  
Pregnancy test • Pregnancy testing stick 

• HCG (hormone) found in women urine only when pregnant 
• If pregnant - HCG in urine binds to monoclonal antibodies - change in colour 

Diagnosis of 
disease eg 
cancer 
(Treat some 
disease) 

How? 
• Monoclonal antibody bind to radioactive substance, a toxic drug / chemical - stop 

cell grow & divide 
• Trigger immune system to attack cancer cell directly 
• Deliver substance to cancer cells without harming other cells in body 

Measuring & 
monitoring 

• Measure & monitor level of hormones & other chemicals in blood to detect 
pathogens / drugs 

Research • Locate / identify specific molecules in cell / tissue 

How? 

• Monoclonal antibody bind to fluorescent dye 

• If molecules present - antibodies bind to molecules 

But  
• Create more side effects than expected eg fever 
• Not as widely used 

3.3  Plant disease (biology only)  
 

3.3.1  Detection and identification of plant diseases  
Plants infected by viral, bacterial, fungal & insects (eg aphids) 

Aphids 

• Sharp mouthparts – penetrate into phloem vessels for phloem sap 

• Attack in huge no. – deprive plant cells – damage & weaken plant 

• Act as vectors – transfer pathogens 
Prevention – pesticides, enclosed spaces eg greenhouses, aphid-eating insects eg ladybirds 
Mineral ion deficiency (non-communicable disease) 

Nitrate deficiency - stunt growth 

• Nitrate ions from soil needed for proteins synthesis for growth 
Magnesium deficiency – yellow leaves (chlorosis) 

• Magnesium ions from soil needed to make chlorophyll 
Treatment – fertilizers (repair damage, plant recovers) 
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Symptoms of plant disease 

• Stunted growth – coz nitrate deficiency 
• Spots on leaves eg rose black spot (fungi) 
• Areas of decay / rotting eg rose black spot / blights 
• Abnormal growths eg crown galls (bacterial) 
• Malformed stems & leaves – coz aphid infestation 
• Discoloration eg chlorosis coz magnesium deficiency / mosaic patterns coz tobacco mosaic virus 
• Presence of visible pests eg aphids 

Treatment / Prevention – pesticides / antifungal treatments, remove diseased plants prevent spreading 

Identifying diseases 

• Using disease descriptions in gardening manual / online & compare them 
• Taking infected plants to lab to identify pathogen using DNA analysis 
• Use testing kits containing monoclonal antibodies to identify pathogens 

3.3.2  Plant defence responses  
Physical – act as barrier to prevent pathogens entering 

1. Cellulose cell walls 
2. Waxy cuticle on leaves 
3. Layers of dead cells around stems – fall off with pathogens 

Chemical  

4. Antibacterial chemicals – kill bacteria eg mint 
5. Poisons – deter predators / herbivores (organisms that eat plants) eg foxgloves 

Mechanical  

6. Thorns & hairs – difficult / painful for herbivores to eat eg roses 
7. Leaves drop / curl when touched – knock insects off / frighten animals eg mimosa pudica 
8. Mimicry – mimic unhealthy plants – deter herbivores, mimic butterfly eggs – butterflies don’t lay 

eggs eg variegation  

 
 


