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4.3.3.1 Spread of communicable diseases 

4.3.3.2 Human communicable diseases 

 

Summary 

Our bodies provide an excellent environment for many microbes which can make us ill once they are 

inside us. Our bodies need to stop most microbes getting in and deal with any microbes which do get in. 

Vaccination can be used to prevent infection. 

 

Pathogens 

 Microorganisms that cause infectious disease are called pathogens. 

 Disease occurs when large numbers of pathogenic micro-organisms enter the body. 

  

Bacteria 

 Not all bacteria are pathogens. 

 Pathogenic bacteria reproduce rapidly inside the body and may produce poisons (toxins) which make 

us feel ill. 

 Example:  E.coli produces toxins that cause fever symptoms when we have food poisoning. 

 

Viruses  

 Viruses are much smaller than bacteria. 

 All viruses are pathogens. 

 Viruses also produce toxins and they damage the cells in which they reproduce, leading to illness. 

 Viruses replicate by invading cells, reproducing inside them and bursting them. 

 This causes damage to tissues, leading to illness. 

 

 

 Examples:   

o HIV damages white blood cells, reducing immunity and leading to AIDS. 

o Influenza virus released toxins which cause aches and fever symptoms. 

 

 

 



AQA GCSE Biology – Unit 4.3.3 

 Page 3   

4.3.3.3 Defences against pathogens 

 

Non-specific human defence systems against disease 

The body is constantly defending against attacks from pathogens. The first line of defence against 

infection stops the pathogens from entering your body. These first lines are general defences, and are 

not specific to fight against certain types of pathogen. They are called non-specific, and they can be 

physical or chemical barriers. 

Skin 

The skin covers almost all parts of your body to prevent infection from pathogens. If it is cut or grazed 

it immediately begins to heal itself, often by forming a scab, which prevents infection as the skin acts 

as a physical barrier. Parts of the body that do not have skin have developed other ways to prevent 

infection. For example, the eyes produce tears, which contain enzymes, and these are chemical barriers. 

A cross-section of skin 

Nose 

The nose has internal hairs, which act as a physical barrier to infection. Cells in the nose produce mucus. 

This traps pathogens before they can enter the lungs. When the nose is blown, mucus is removed and 

any pathogens are trapped within it. 

Trachea and bronchi 

 
Cilliated cells reduce the amount of mucus and pathogens entering the lungs 

The trachea runs from the nose towards the lungs. The cells that line the trachea also have hairs 

called cilia, which are much smaller than those in the nose. These are called ciliated cells. The ciliated 

cells waft their hairs and move mucus and pathogens upwards towards the throat where it is swallowed 

into your stomach. Other cells called goblet cells create the mucus in order to trap pathogens. The 

production of mucus in your airways is a physical barrier. 

Stomach 

Stomach acid does not break down food. It is part of the body's non-specific first line of defence. It is 

hydrochloric acid and while it does us no harm, it is strong enough to kill any pathogens that have been 

caught in mucus in the airways or consumed in food or water. Stomach acid is a chemical barrier against 

infection. 
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4.3.3.4 The human immune system 

 

 The body has different ways of protecting itself against pathogens. 

 White blood cells defend our internal environment from pathogens 

 These form part of our immune system. 

 There are various types of white blood cells: 

 Cells that ingest and destroy microorganisms 

 

 
 Cells that produce antitoxins that destroy toxins released by pathogens 

 Cells that produce antibodies that destroy specific pathogens: 

o They produce specific antibodies to kill a particular pathogen.  

o This leads to immunity from that pathogen.  

o The body is able to rapidly produce large numbers of the specific antibodies 

if it is exposed to the same pathogen in the future. 

o In some cases, dead or inactivated pathogens stimulate antibody production.   

o This also leads to immunity. 
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4.3.3.5 Vaccination and 4.3.3.6 Medicines 

 

Preventing transmission 

 In the 1850s Semmelweiss recognised the importance of hand-washing in the prevention of 

spreading some infectious diseases.  

 He insisted that medical students washed their hands before delivering babies. 

 This resulted in doctors washing their hands before and after examining patients. 

 This greatly reduced the number of deaths from infectious diseases in his hospital. 

 This idea was not readily accepted – people were not aware of microorganisms. 

 Nowadays, it is standard practice for people to wash hands after treating patients, to prevent 

disease being transmitted to other patients. 

 

Using drugs to treat disease 

 Some medicines, including painkillers, help to relieve the symptoms of infectious disease, but do not 

kill the pathogens. 

 Antibiotics are medicines that help to cure bacterial disease by killing infective bacteria inside the 

body. Eg penicillin 

 Antibiotics cannot be used to kill viral pathogens, which live and reproduce inside cells.  

 It is difficult to develop drugs which kill viruses without also damaging the body’s tissues. 

 It is important that specific bacteria should be treated by specific antibiotics.  

 Antibiotics kill bacteria inside the body.  

 The use of antibiotics has greatly reduced deaths from infectious bacterial diseases. 

 

Antibiotic resistance 

 Overuse and inappropriate use of antibiotics has increased the rate of development of antibiotic 

resistant strains of bacteria. 

 Pathogenic bacteria mutate, producing resistant strains. 

 Antibiotics kill individual pathogens of the non-resistant strain. 

 Individual resistant pathogens survive and reproduce, so the population of the resistant strain 

increases. 

 Antibiotics and vaccinations may no longer be effective against a new resistant strain of the 

pathogen.  

 The new strain will then spread rapidly because people are not immune to it and there is no 

effective treatment. 

 Many strains of bacteria, including MRSA, have developed resistance to antibiotics as a result of 

natural selection.  

 These bacteria can enter the body through wounds and cuts. 

 Healthy people’s white blood cells would quickly destroy these bacteria. 

 People who are ill in hospital are likely to have reduced immunity to bacterial disease, and become 

infected more easily.  
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What can be done? 

 Doctor’s should only prescribe antibiotics when necessary – and not for viruses. 

 It is important that if you are prescribed antibiotics you take the whole course.  

o A lot of people will stop taking the antibiotic when they feel better.  

o If you do this, you leave a few bacteria inside your body. 

o These will reproduce, increasing the chance of some developing resistance. 

 Scientists are trying to develop new versions of the antibiotics. 

 Some antibiotics are developed but not used – just in case. 

 

Epidemics and Pandemics 

 Epidemics – diseases that spread widely through one country. 

 Pandemics – diseases that spread through several countries. 

 

Eg Influenza 

 A viral disease. 

 Most people recover in a week. 

 People who are old or very young or already ill can die. 

 Different strains of influenza affect other animals. 

 These rarely affect humans, because humans need to directly contact an infected animal. 

 Humans that are infected may be more likely to die than if they had human influenza. 

 Most of these viruses cannot be transmitted from human to human. 

 However, there are concerns that the viruses could mutate and become able to be transmitted 

between humans. 

 If it does this, it will start off by causing an epidemic, which may spread to become a pandemic. 

 Many people could die, particularly very old people, very young people, and people who are already ill. 
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Immunisation 

 If a large proportion of the population is immune to a pathogen, the spread of the pathogen is very 

much reduced.   

 Eg small pox was completely eradicated by the 1970s. 

 People can be immunised against a disease by introducing small quantities of dead or inactive forms 

of the pathogen into the body (vaccination).  

 Vaccines stimulate the white blood cells to produce antibodies that destroy the pathogens.  

 This makes the person immune to future infections by the microorganism. 

 The body can respond by rapidly making the correct antibody, in the same way as if the person had 

previously had the disease. 

 An example is the MMR vaccine used to protect children against measles, mumps and rubella. 

 

Growing Microoganisms 

 Microorganisms = organisms that can only be viewed with a microscope. 

 Eg bacteria, viruses and fungi. 

 Uncontaminated cultures of microorganisms are required for investigating the action of 

disinfectants and antibiotics. 

 It is important that the culture is not contaminated with other microorganisms that may compete 

for nutrients or produce toxins. 

 Careful procedures are required to prevent potentially pathogenic microorganisms being released 

into the environment. 

 

Culturing microorganisms 

 To study microorganisms, they need to be cultured. 

 They need to be provided with the conditions they need to reproduce quickly: 

o Nutrients 

o Warmth 

o Moisture 

 Bacteria and fungi can be grown in special media called agar. 

 This provides them with: 

o Carbohydrate 

o Protein or amino acids 

o Water 

 When agar is heated up it is liquid. 

 It can be poured into a Petri dish. 

o A circular plastic or glass dish with a lid: 

 

 
 

 The agar solidifies when left to cool. 

 Petri dishes and culture media must be sterilised before use to kill unwanted microorganisms 

 Inoculating loops are used to transfer microorganisms to the media. 

 These must be sterilised by passing them through a flame: 
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 The lid of the Petri dish should be secured with adhesive tape to 

prevent microorganisms from the air contaminating the culture. 

 

 
 

 In school and college laboratories, cultures should be incubated at a maximum temperature of 25oC. 

 This greatly reduces the likelihood of growth of pathogens that might be harmful to humans. 

 In industrial conditions higher temperatures can produce more rapid growth. 

 

 

4.3.3.7 Testing new drugs 

 

Summary 

Drugs affect our body chemistry. Medical drugs are developed and tested before being used to relieve 

illness or disease. Drugs may also be used recreationally as people like the effect on the body. Some 

drugs are addictive. Some athletes take drugs to improve performance. People cannot make sensible 

decisions about drugs unless they know their full effects. 

 

Types of drugs 

 Medical drugs: 

o Prescribed – a doctor must provide a prescription for these to be obtained. 

 Eg antibiotics and strong pain killers such as morphine. 

o Non-prescribed – these can be bought in a chemist without a prescription. 

 Eg pain killers such as aspirin and paracetomol, and cough medicine. 

 Recreational drugs: 
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o Legal – eg alcohol, caffeine, nicotine 

o Illegal – eg ecstasy, cannabis and heroin 

 

Drug trials 

 Scientists are continually developing new drugs.  

 When new medical drugs are devised, they have to be extensively tested and trialled before being 

used. 

 Drugs are tested in a series of stages to find out if they are safe and effective. 

 New drugs are extensively tested for toxicity, efficacy and dose: 

o in the laboratory, using cells, tissues and live animals 

o in clinical trials involving healthy volunteers and patients.  

 Very low doses of the drug are given at the start of the clinical trial.  

 If the drug is found to be safe, further clinical trials are carried out to find the 

optimum dose for the drug.  

 In some double blind trials, some patients are given a placebo, which does not contain 

the drug.  

 Neither the doctors nor the patients know who has received a placebo and who has 

received the drug until the trial is complete. 

 

Thalidomide 

 Thalidomide is a drug that was developed as a sleeping pill.  

 It was also found to be effective in relieving morning sickness in pregnant women.   

 Thalidomide had not been tested for this use.  

 Unfortunately, many babies born to mothers who took the drug were born with severe limb 

abnormalities.  

 The drug was then banned. 

 As a result, drug testing has become much more rigorous. 

 More recently, thalidomide has been used successfully in the treatment of leprosy and other 

diseases. 

 

Statins 

 Statins are a relatively new group of drugs used to lower blood cholesterol levels. 

 A high cholesterol level increases a person's risk of having a heart attack or stroke.  

 The long-term use of statins reduces the risk of such an event and can increase the life expectancy 

of people with a history of heart disease. 

 People are concerned that these drugs could encourage people to lead an unhealthy lifestyle in the 

belief that they can reduce their cholesterol levels. 

 

Drug Abuse 

 Some people use drugs recreationally. 

 Some of these recreational drugs are more harmful than others.  

 Some of these drugs are legal, such as alcohol and nicotine. 

 Some of these drugs are illegal such as ecstasy, cannabis and heroine. 

 Some of these drugs are prescribed but are not taken sensibly, such as sleeping tablets, 

antidepressants and strong pain killers such as morphine. 

 The overall impact of legal drugs on health is much greater than the impact of illegal drugs, because 

far more people use them. 

 

Addiction and Withdrawal 

 Drugs change the chemical processes in people’s bodies. 

 Drugs work by affecting synapses. 

 Some drugs make them work faster (eg, caffeine). 
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 Some drugs make them work slower (eg. cannabis). 

 Drug abusers may become dependent or addicted to the drugs. 

 They may suffer withdrawal symptoms without them.  

 Heroin and cocaine are very addictive. 

 There are concerns about the possible progression from people taking non-addictive recreational 

drugs to addiction to hard drugs. 

 For example, cannabis is referred to as a gateway drug; it is thought that it leads to people taking 

cocaine or heroin. 

 

Effects of drugs 

 Alcohol affects the nervous system by slowing down reactions. 

o It helps people relax. 

o Too much may lead to lack of self-control, unconsciousness or even coma. 

o Long term abuse eventually damages the liver and brain. 

 Nicotine is the addictive substance in tobacco smoke. 

o This makes it difficult for people to stop smoking. 

o Nicotine patches and nicotine chewing gum can be used to help people stop smoking. 

 Tobacco smoke contains carcinogens, which are chemicals that cause cancer: 

o The link between smoking tobacco and lung cancer has been known about for about 100 

years. 

o However, this was only gradually accepted. 

 Tobacco smoke also contains carbon monoxide which reduces the oxygen-carrying capacity of the 

blood.  

o In pregnant women this can deprive a fetus of oxygen and lead to a low birth mass. 

 Ecstasy, cannabis and heroin may have adverse effects on the heart and circulatory system. 

 Cannabis smoke contains chemicals which may cause mental illness in some people. 

 

Drugs in sport 

 There are several types of drug that an athlete can use to enhance performance.  

 Some of these drugs are banned by law and some are legally available on prescription. 

 All are prohibited by sporting regulations.  

 Examples include: 

o Stimulants that boost bodily functions such as heart rate;  

o Anabolic steroids which stimulate muscle growth. 

 Athletes in major sporting events have to be willing to give a blood or urine sample so that they can 

be tested for these drugs. 

 Some scientists work to develop drugs that cannot be detected by these tests.  

 

 

4.3.3.8 Genetic modification and 4.3.3.9 Stem cells 

Summary 

There are not only differences between different species of plants and animals but also between 

individuals of the same species. These differences are due partly to the information in the cells they 

have inherited from their parents and partly to the different environments in which the individuals live 

and grow. Asexual reproduction can be used to produce individuals that are genetically identical to their 

parent. Scientists can now add, remove or change genes to produce the plants and animals they want. 

 

Genetic material 

 A cell is the basic unit of life; all organisms are made up of cells. 

 The nucleus is a large organelle found in all cells, that contains the genetic information.  (Even red 

blood cells once had a nucleus). 

 Chromosomes are thread-like structures made of DNA found in the nucleus 
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 Genes are small sections of a chromosome that control the characteristics of an organism.  

 These are passed on from parent to offspring, resulting in offspring of plants and animals having 

similar characteristics to their parents. Eg hair colour and petal colour 

 Different genes control the development of different characteristics of an organism. 

 

Sexual reproduction 

 Involves two parents. 

 They produce male and female sex cells (gametes). 

 In humans these are sperm and eggs. 

 Fertilisation occurs - the joining (fusion) of male and female gametes.   

 The mixture of the genetic information from two parents leads to variety in the offspring. 

 Genes are passed on in the gametes, from which the offspring develop. 

 

 
 

Asexual reproduction 

 Involves only one individual as a parent. 

 There is no fusion of gametes.  

 There is no mixing of genetic information and so no variation in the offspring.  

 These genetically identical individuals are known as clones. 

 Examples: 

 Bacteria or yeast cells use binary fission 

 Plants can use runners, bulbs or vegetative propagation. 

 Some invertebrate animals like starfish and hydra can produce asexual offspring. 

The causes of variation 

 Differences in the characteristics of different individuals of the same kind may be due to 

differences in: 

 the genes they have inherited (genetic causes) 

 the conditions in which they have developed (environmental causes) 

 or a combination of both. 

 

Genetic factors 

 Sexual reproduction - leads to genetic variety in the offspring. 

o All offspring (except for identical twins) inherit different characteristics. 

 Asexual reproduction – no genetic variation in the offspring (unless mutations occur) 

 

Environmental factors 

 Nutrition 

 Temperature 

 Light 

 Physical forces 
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Cloning 

 Humans can carry out various procedures to create clones of plants and animals.  

 These new individuals are genetically identical to the parents. 

 New plants can be produced quickly and cheaply by taking cuttings from older plants.  

 

Modern cloning techniques include: 

 

Tissue culture 

 This uses small groups of cells from part of a plant to grow new plants. 

 

Embryo transplants 

 This involves splitting apart cells from a developing animal embryo before they become specialised.  

 The identical embryos are then implanted into the wombs of host mothers 

 

 
Advantages: 

 This technique could be used to make many copies of cows that have a high milk yield.  

 It would produce a herd of cows much faster than if the original cow was used for breeding in the 

normal way. 

 

Concerns: 

 People do not want this procedure to be used in humans. 

 It could be used to provide more embryos for scientific testing. 

 

 Adult cell cloning 

 The nucleus is removed from an unfertilized egg cell. 

 This is replaced with the nucleus of an adult cell (eg skin cell).   

 An electric shock is used to start the cell dividing to form embryo cells. 

 These embryo cells contain the same genetic information as the adult skin cell. 

 When the embryo has developed into a ball of cells, it is inserted into the womb of an adult female 

to continue its development. 
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Advantages: 

 This could be used to clone animals with desired characteristics, eg farm animals. 

 It could possibly be used to save animals from extinction. 

 

Concerns: 

 People do not want human babies to be cloned. 

 If this is used in farming, it produces lots of genetically identical individuals;  

 If there is a change in the environment, they may all struggle to survive. 

 

 

 

 

 

Genetic engineering 

 Genes from the chromosomes of humans and other organisms can be cut out using enzymes and 

transferred to cells of other organisms. 

 

Examples of uses in medicine: 

 Vaccine production 

 Production of insulin for diabetics. 

 

The process: 

 Cut out the insulin gene from the DNA of a human cell using an enzyme. 

 Remove a ring of DNA from a bacterium and open it up using the same enzyme. 

 Insert the insulin gene into the plasmid using another enzyme. 

 Enable a bacterium to take up the altered DNA. 

 Put the bacterium in a fermenter, and it multiplies many times. 

 Each new bacterium contains the insulin gene. 

 The bacteria produce insulin which can be extracted. 
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Other uses of genetic engineering 

 Genes can also be transferred to the cells of animals or plants at an early stage in their 

development so that they develop with desired characteristics.   

 This could be used to insert ‘healthy’ genes into an embryo that has a genetic disease. 

 New genes can also be transferred to crop plants 

 Crops that have had their genes modified in this way are called genetically modified crops (GM 

crops). 

 Examples of genetically modified crops include ones that are resistant to insect attack or to 

herbicides. 

 GM crops generally show increased yields. 

 

Concerns: 

 Long-term, unpredicted effects of consuming GM plants on human health. 

 Genes for pesticide resistance may spread from GM plants to their wild relatives, creating pesticide 

resistant weeds. 

 People may want to manipulate the genes of their future children. 

 


