Unit 1  Biology and Disease


1.1 Causes of Diseases.

By the end of this topic I will know:

· Disease may be caused by infectious pathogens or may reflect the effects of lifestyle.

· Pathogens Pathogens include bacteria, viruses and fungi.

· Disease can result from pathogenic microorganisms penetrating any of an organism’s interfaces with the environment. These interfaces include the digestive and gas-exchange systems.

· Pathogens cause disease by damaging the cells of the host and by producing toxins.

· Lifestyle Lifestyle can affect human health.

· Specific risk factors are associated with cancer and coronary heart disease.

· Changes in lifestyle may also be associated with a reduced risk of contracting these conditions.

Candidates should be able to

• analyse and interpret data associated with specific risk factors and the incidence

of disease

• recognise correlations and causal relationships.
Microorganisms is a general term for a single-celled organism that is too small to be seen without a microscope.  

Microorganisms include bacteria and viruses.  Some microorganisms are beneficial to us but some can cause disease and are called pathogens.  

· What is disease?

__________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

Diseases can be caused by one thing e.g. malaria but other diseases, e.g. heart disease is causes by a number of things.  Pathogens, lifestyle and genetic factors can all cause disease. 
Microorganisms as pathogens

For a microorganism to be a pathogen it must:

· Gain entry to the host

· Colonise the tissues of the host

· Resist the defences of the host

· Cause damage to the host tissues

Pathogens include ________________________, ________________________ and ___________________________.

Bacteria
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Bacteria are living cells and, in favourable conditions, can multiply rapidly. Once inside the body, they release poisons or toxins that make us feel ill.
 Diseases caused by bacteria include:  

· food poisoning 

· cholera 

· typhoid 

· whooping cough 

· gonorrhoea (a sexually transmitted disease) 
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Viruses 
Viruses are many times smaller than bacteria. They are among the smallest organisms known and consist of a fragment of genetic material inside a protective protein coat.

Viruses can only reproduce inside host cells, and they damage the cell when they do this. A virus can get inside a cell and, once there, take over and make hundreds of thousands of copies of itself. Eventually the virus copies fill the whole host cell and burst it open. The viruses are then passed out in the bloodstream, the airways, or by other routes.  

Diseases caused by viruses include:  
	· influenza (flu)
· colds 

· AIDS 


	· measles 

· mumps 


	· rubella 

· chicken pox



Fungus
Individual fungus cells have a nucleus, cell wall and structures like mitochondria can be seen in their cytoplasm 
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Pathogenic fungi tend to be ones that cause infections to the surface of the body. Their fibres grow in the upper layer of the skin which causes inflammation and damage. This can also provide a route into the body for other opportunistic infections. 

Diseases of fungal infections include:

· athlete's foot,[image: image6.jpg]


 ringworm, oral and vaginal thrush.

If a pathogen gets into a host and colonises its tissue then an infection results.  
Disease occurs when an infection leads to recognisable symptoms.

When a pathogen is transferred from one individual to another it is known as transmission.
How do microoganisms get into the body?

Pathogens normally get into the body by penetrating one of the organisms interfaces with the environment.

What is an interface?

_____________________________________________________________________________________________________________________________________________________________________________________________________________________
The skin in an interface – it is an effective barrier because it forms a thick continuous layer.  Invasions normally occur is the skin is broken.  

Other interfaces in the body are where exchange of materials occur. These areas are thin, moist (and sticky) and have a large surface area with a good blood supply.  This makes it easy for pathogens to enter the body.  The common interfaces are:

1  The gas-exchange system – pathogens that cause influenza, tuberculosis and bronchitis infect this way

2  The digestive system – food and water that carry pathogens into the stomach and intestines via the mouth.  These include cholera, typhoid, and dysentery.

How does the body prevent entry at these interfaces?

The body has a number of natural defences.  These include:

· A  mucous layer that covers the exchange surfaces and forms a thick sticky barrier that is difficult to penetrate

· The production of enzymes that break down pathogens

· The production of stomach acid which kills pathogens
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How do pathogens cause disease?

Pathogens affect the body in two ways

1  By damaging host tissues – sometimes the number of pathogens causes damage by preventing the tissues from functioning properly.  Viruses inhibit the synthesis of DNA, RNA and proteins by the host cells that they have invaded.

Many pathogens break down the membranes of the host cells

2  By producing toxins

Most bacterial pathogens produce toxins.  The cholera bacterium produces a toxin that leas to excessive water loss from the lining of the intestines

How quickly a pathogen causes damage, and the onset of symptoms, is related to how rapidly the pathogen divides.  
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Research Activity

What is cholera?

Conduct an internet research on cholera

Find out

· What is the organism that causes cholera?

· How is it spread?

· What are the symptoms?

· How can it be treated?

· How can it be prevented?

This work can be presented either in a poster or powerpoint presentation .

Questions

1. What is a pathogen?

2. Why are the digestive and respiratory systems often the sites of entry for pathogens?

3. In which two ways do pathogens cause disease?

4. Suggest one reason why oral antibiotics are not normally used to treat gastroenteritis and other diarrhoeal diseases?

Lifestyle and health

A number of disorders are a result of a person’s lifestyle and the decisions they have made.  In some cases, people are aware of the consequences before they start, for example, people know that smoking increases the risk of lung cancer and emphysema.  But in other cases the damage may only arise later, for example, exercise may lead to osteoarthritis if it is excessive or inappropriate. 

What is a risk?

A risk is a measure of the probability that damage to health will occur as a result of a given hazard. 

The concept of risk has 2 elements – 

· The probability that the hazard will occur

· The consequences of that hazardous event

e.g. there may be a high probability of catching a cold but the consequences are minor.

OR the probability of being struck by lightening is low but the consequences are severe.

It is when both the probability and consequences are high that we are concern.

· Risk can be measured in a range of 0% - no risk to 100% high risk

· Health risks need a time scale  (e.g. in the next month the risk of dying is 50% compared to the risk of dying is 50%)

And risks are often relative – comparing the likelihood of harm occurring in those exposed to the hazard compared with those who are not exposed. E.g. smokers developing lung cancer compared to non-smokers.

Specific risk factors are associated with cancer and coronary heart disease.

(Page 8 to 11)
1 Cancer

There are many types of cancer that can be caused (causal factors) by factors outside of our control e.g. age/genetics or by lifestyle factors that we can control.

There are 5 main lifestyle factors that contribute to cancer:

1____________________________________________________________________________________________________________________________________________________________________________________________________________________
2____________________________________________________________________________________________________________________________________________________________________________________________________________________
3____________________________________________________________________________________________________________________________________________________________________________________________________________________
4____________________________________________________________________________________________________________________________________________________________________________________________________________________
5____________________________________________________________________________________________________________________________________________________________________________________________________________________

2  Coronary Disease.

Coronary Heart Disease (CHD) is the largest cause of death in the UK.  There are a number of factors that increase the risk of developing CHD.  Some factors, e.g. sex, age and our genes cannot be controlled but other lifestyle factors can be controlled.  A combination of 4 or 5 of the factors will increase the chance of developing CHD greatly.

Lifestyle factors that affect Coronary Heart Disease

These include:

1____________________________________________________________________________________________________________________________________________________________________________________________________________________

2____________________________________________________________________________________________________________________________________________________________________________________________________________________

3____________________________________________________________________________________________________________________________________________________________________________________________________________________

4____________________________________________________________________________________________________________________________________________________________________________________________________________________

5____________________________________________________________________________________________________________________________________________________________________________________________________________________

6____________________________________________________________________________________________________________________________________________________________________________________________________________________

7____________________________________________________________________________________________________________________________________________________________________________________________________________________

So how can you reduce the risk of cancer and CHD?
From the information on what increase the risk of developing CHD and cancer can you think of what can be done to help reduce the risks?

____________________________________________________________________________________________________________________________________________________________________________________________________________________

____________________________________________________________________________________________________________________________________________________________________________________________________________________

____________________________________________________________________________________________________________________________________________________________________________________________________________________

____________________________________________________________________________________________________________________________________________________________________________________________________________________

____________________________________________________________________________________________________________________________________________________________________________________________________________________

____________________________________________________________________________________________________________________________________________________________________________________________________________________

Complete questions 1 to 3 Page 10
Exam skills (and ISA skills)

Interpreting Data

How can data on disease be interpreted and analysed?

The following graph is data that has been collected suggesting that drinking alcohol can cause breast cancer.



1) Describe what the first part of the graph tells you?

______________________________________________________________________________________________________________________________________________

2) Describe the general pattern of the lines – include ages in your answer 

______________________________________________________________________________________________________________________________________________
______________________________________________________________________________________________________________________________________________
3) What are the differences between the four lines?
______________________________________________________________________________________________________________________________________________
______________________________________________________________________________________________________________________________________________
4) What is the overall interpretation of the graph?

______________________________________________________________________________________________________________________________________________

______________________________________________________________________________________________________________________________________________
Correlations and Causal relationships

A correlation occurs when a change in one of two variables is reflected by a change in the other variable

So in the previous question there is a  correlation between drinking alcohol and breast cancer, but we cannot conclude that drinking alcohol causes breast cancer.
The data seems to suggest this but there is no actual evidence to prove it.  There needs to be a clear causal connection between drinking alcohol and breast cancer before we can say that the case is proven. 


Look at the graph below
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Annual incidence of lung cancer per 100 000 men in the USA correlated to the daily consumption of cigarettes

What is the correlation in this graph?

______________________________________________________________________________________________________________________________________
Does the graph provide enough evidence to say that there is a causal relationship between the number of cigarettes smoked and lung cancer?

_____________________________________________________________________________________________________________________________________________________________________________________________________________________

Looking critically at data (Page 7)
It is important that you are able to look at scientific information critically and be able to decide how reliable the data is.

· Has the right factor been measured and have the correct questions been asked?

· How were the data gathered, were the methods reliable and was the right apparatus used?

· Do those collecting the data have a vested interest in the outcome of the research?

· Has the study been repeated with the same results and conclusions, by other people?

· Are there still unanswered questions?

 Summary:  Look at the graph

1. State two correlations shown by the information in this bar chart
______________________________________________________________________________________________________________________________________________
______________________________________________________________________________________________________________________________________________
2. Explain why the information provided does not show a causal relationship between the correlations you have identified
______________________________________________________________________________________________________________________________________________
______________________________________________________________________________________________________________________________________________
3. The y axis of the bar chart is labelled ‘Relative risk of lung cancer’.  Explain what this means.
______________________________________________________________________________________________________________________________________________
______________________________________________________________________________________________________________________________________________
Complete questions 1 to 4 top of page 10
Fungi that causes athlete’s foot





Remember:  It is the pathogen that enters the body and causes the symptoms etc, not the disease.  Do not write


”Typhoid enters the body and this leads to a fever” but rather write 


“ The bacterium that causes typhoid enters the body and this leads to a  high fever”
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Recognising the distinction between correlation and a causal relation is a necessary and important skill – just because there is a correlation does not mean there is a causal link
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