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 Recap on pathogens 

and health (see Y9 

booklet) 

 
 Pathogens  Transmission 

Key words 

micro-organism- organism that is 
so small you need a microscope to 
see it 

Pathogen.A disease causing 
microbe 

Virus.the very smallest microbe, 
causes disease 

Fungi. Made of many cells, like 
mushrooms or one cell, like yeast - 
can cause disease 

Bacteria. Single celled microbes. 
bigger than viruses, they can 
cause disease 

Disease. An illness or symptoms 
caused by a microbe 

White blood cells. Destroy 
microbes that cause disease 

Antibodies. White blood cells 
make these to protect you from 
disease 

Vaccine. Can make you immune to 
a disease 

 

 A pathogen is a microorganism that causes a disease 

. There are four main types of pathogen: 

Pathogen Example in animals Example in plants 

Viruses HIV potentially leading to AIDS Tobacco mosaic virus 

Bacteria Salmonella Agrobacterium 

Fungi Athlete's foot Rose black spot 

Protists Malaria Downy mildew 

Diseases caused by pathogens are called communicable diseases. This means they can be 
transferred from one person to another. 

There are other types of disease which cannot be caught: 

1. Inherited genetic disorders like cystic fibrosis. 

2. Deficiency diseases which are caused by a lack of essential vitamins or minerals, such 
as scurvy which occurs when an individual has insufficient vitamin C. 

3. Diseases like cancer that develop as a result of exposure to carcinogens or develop 
naturally as cell division occurs incorrectly. 

All organisms are affected by pathogens. Even bacteria are infected by certain types of virus. Some 
of these infections can be transferred to organisms of a different species 

Transmission can occur in a number of important ways 

, as shown in the table below. 

Type Examples 

Direct contact 
This can be sexual contact during 
intercourse or non-sexual contact, like 
shaking hands. 

Water 
Dirty water can transmit many 
diseases, such as the cholera 
bacterium. 

Air 

When a person who is infected by the 
common cold sneezes, they can spray 
thousands of tiny droplets containing 
virus particles to infect others. 

Unhygienic 
food 
preparation 

Undercooked or reheated food can 
cause bacterial diseases like 
Escherichia coli which is a cause of 
food poisoning. 

Vector 

Any organism that can spread a 
disease is called a vector. Many 
farmers think tuberculosis in their 
cattle can be spread by badgers. 
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 How to prevent the spread of diseases 
 

 Recap on human defences & vaccination 

The transmission of pathogens can be prevented or reduced 

 in a number of ways. A number of important methods of doing this 

 are shown in the table below. 

Method Example How it works 

Sterilising water Cholera 
Chemicals or UV light kill pathogens 
in unclean water. 

Suitable hygiene - 
food 

Salmonella 
Cooking foods thoroughly and 
preparing them in hygienic 
conditions kills pathogens. 

Suitable hygiene - 
personal 

Athlete's foot 
Washing surfaces with disinfectants 
kills pathogens. Treating existing 
cases of infection kills pathogens. 

Vaccination Measles 

Vaccinations introduce a small or 
weakened version of a pathogen 
into your body, and the immune 
system learns how to defend itself. 

Contraception HIV/AIDs 

Using barrier contraception, like 
condoms, stops the transfer of 
bodily fluids and sexually 
transmitted diseases. 

 

 

 

White blood cells act in 3 ways  

to defend the body:  

1. White blood cells (called phagocytes)  

engulf the pathogens and digest them.  

This is called phagocytosis.  

2. White blood cells (called lymphocytes) identify 

the antigen on the pathogen. They make specific 

antibodies to destroy the pathogens. This can take 

time and so an infection may occur. If a person is 

infected again by the same pathogen, the white 

blood cells make the antibodies much faster.  

3.Bacteria may produce toxin (poison). White blood cells release specific antitoxins to neutralise the effect 

of the toxin. 
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 Vaccinations   Vaccinations  Herd immunity 

Pathogens are microbes that 
cause diseases. Vaccines allow a dead 
or altered form of the disease-causing 
pathogen to be introduced into the 
body, which contain a specific antigen. 
This causes the immune system, 
specifically the white blood cells, to 
produce complementary antibodies, 
which target and attach to the 
antigen. When a white blood cell 
engulfs and digests a pathogen it is 
called phagocytosis. 

 

 

 

 

primary infection the antibodies slowly increase, 

peak at around ten days and then gradually 

decrease. A second exposure to the same 

pathogen causes the white blood cells to 

respond quickly in order to produce lots of the 

relevant antibodies, which prevents infection. 

 

Following a vaccination, a person can become immune to the specific disease. This immunity gives 
protection against illness in an individual. The majority of the population must be vaccinated against 
serious diseases, which can reduce the chance of people coming into contact with 
specific pathogens, leading to herd immunity. 

There are three recognised scenarios in relation to herd immunity: 

1. The majority of the population are not vaccinated against a specific disease, however, a 
few people are ill and contagious. This can develop easily into a mass infection because the 
majority of the population are not vaccinated. 

2. Most of the population are not vaccinated against the specific disease but are well, some 
are vaccinated and healthy, and a few are not vaccinated, but ill and contagious. Mass 
infection can result again, but a small number of vaccinated individuals remain healthy and 
some that are not vaccinated will also be healthy. 

3. The majority of the population are vaccinated and healthy against a specific disease, a few 
are not vaccinated but well. A few are not vaccinated against the disease, and they are ill 
and contagious. The result is that the majority are protected due to the high level of 
vaccination. A few individuals will still become ill, but the large number of vaccinated 
individuals gives protection. 
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 Herd immunity  Herd immunity   Antibiotics and 

painkillers 

If the number of people vaccinated against a specific disease drops in a population, 
it leaves the rest of the population at risk of mass infection, as they are more likely 
to come across people who are infected and contagious. This increases the number 
of infections, as well as the number of people who could die from a specific 
infectious disease. 

 

 

 Different types of medicines are 
available to treat many 
different diseases. Some medicines only 
treat the symptoms and others cure the 
disease by killing the pathogens. 

Drug types 

• Painkiller 

• Antibiotics 

Painkillers are chemicals that relieve the 
symptoms but do not kill the pathogens. 
Common examples include paracetamol 
and aspirin, and they can relieve a 
headache or a sore throat. 

As the symptoms are treated, your 
immune system still needs to combat 
the pathogen. 

Antibiotics 

Antibiotics are substances that slow 
down or stop the growth of bacteria. 
They are commonly prescribed 
medicines, examples 
include penicillin and amoxicillin. These 
can be taken to cure the disease by 
killing the pathogen, but only cure 
bacterial diseases and not viral ones. 
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 Penicillin 
  Viral diseases  Antibiotic resistance 

A bacterial cell damaged by penicillin 

Penicillin was the first antibiotic discovered in 1928 
by Alexander Fleming. He noticed that some 
bacteria he had left in a petri dish had been killed by 
the naturally occurring Penicillium mould. 

How do antibiotics work? 

Antibiotics damage the bacterial cells but do not 
damage the host cells. They have the ability to cure 
some bacterial diseases that would have previously 
killed many people. Since their introduction, they 
have had a large influence on the world's health and 
death rate. 

Different bacteria cause different diseases. One 
antibiotic may only work against one type of 
bacteria, or a few types. This means that a range of 
different antibiotics is needed for the treatment of 
the whole range of bacterial diseases. 

 

 

 Viral diseases cannot be cured by antibiotics, as they reproduce inside the 
host cells. It is very difficult to develop antiviral drugs, as they might 
damage the host cell whist killing the virus. Antiviral drugs only slow down 
viral development, and viruses change their antigens quickly which means 
new drugs have to be generated regularly. 

 

 

Since Penicillin was discovered in 1928, the use of 
antibiotics for the treatment of diseases has increased 
exponentially. Antibiotics are being overused in many 
ways in our world today. 

Problems with antibiotics 

Commonly prescribed antibiotics are becoming less 
effective due to a number of reasons: 

• overuse of antibiotics 

• failing to complete the fully prescribed course 
by a doctor 

• use of antibiotics in farming 

These can lead to the effectiveness of antibiotics being 
reduced, and the incidence of antibiotic 
resistance increasing. These bacteria are commonly 
known as superbugs. 

Over use 

People feel unwell and when going to the doctors, they 
expect antibiotics to be prescribed. If patients have viral 
infections, such as the common cold and not a bacterial 
one, the antibiotics are ineffective and unnecessary. 

 

https://www.bbc.co.uk/education/guides/zxcmk2p/revision/3
https://www.bbc.co.uk/education/guides/zxcmk2p/revision/3
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 Antibiotic resistance 
  Antibiotic resistance 

Failing to complete the course 

Patients should always fully complete the prescribed course of antibiotics, every time 
they are taken. This ensures all bacteria are killed, and so none survive which can 
subsequently mutate and produce resistant strains. Patients begin to feel well after a few 
days of taking the medicine, and stop taking them. This is potentially very harmful, as 
random mutations can occur which can lead to antibiotic resistance. The resistant 
bacteria reproduce quickly, and the resistance spreads. 

Agricultural use 

Previously, antibiotics were regularly used in farming, and these can be used to prevent 
disease, keep the animals well and allow them to grow quickly. The high use of 
antibiotics in agriculture may have a cost as it could lead to spread of antibiotic 
resistance from animals into human hosts. Legal controls are now in place to try and 
reduce the use of antibiotics in this way. 

 

 Ways to reduce antibiotic resistance 

• Only take antibiotics when necessary. 

• Treat specific bacteria with specific antibiotics. 

• High hospital hygiene levels, including regular hand washing by staff and visitors. 

• Patients who are infected with antibiotic resistant strains of bacteria should be isolated 
from other patients. 

The future 

The development of new antibiotics stopped years ago, as they were hailed as the solution to a 
very difficult disease control problem. Some limited success with new antibiotic search has 
occurred recently. People are concerned that in the near future, some bacteria will be resistant to 
all known antibiotics 

 

 

 



B10.2 PREVENTING DIS EASE.KO 
 

St Edmund Campion  7 

 

 

  



B10.2 PREVENTING DIS EASE.KO 
 

St Edmund Campion  8 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  



B10.2 PREVENTING DIS EASE.KO 
 

St Edmund Campion  9 

 

 

 

Antibiotic resistance 

. 

 


