B2- Keeping Healthy
Infectious diseases

Infections are caused by microorganisms, which invade the body. Microorganisms are bacteria, fungi and viruses.
When disease microorganisms get inside your body, they reproduce very quickly because the conditions are right. If the conditions are right: warmth, nutrients and moisture. 
Also because viruses need other cells to reproduce and they use parts of the other cells to make copies of themselves and there are plenty of cells found in the human body making it a perfect place to reproduce.

Symptoms of an infectious disease are caused by 
· The damage done to cells by microorganisms when they reproduce
· The poisons (toxins) microorganisms produce

The immune system

White blood cells are part of the body’s immune system and can destroy microorganisms.

White blood cells can destroy microorganisms by:
· Directly engulfing and digesting harmful microorganisms
· By producing antibodies which will then destroy the microorganisms.

Antibodies

Antibodies are produced by the white blood cell and they recognise the harmful microorganism by the antigens they carry on their surface.

Antigens are 

Different microorganisms have different antigens so a different antibody is needed to recognise each different type of harmful microorganism.

The antibodies produced by a white blood cell so they then:
· Mark the microorganism so that other white blood cells engulf it and digest it
· Bind and neutralise the microorganism (viruses or toxins)
· Attach to the harmful microorganisms (bacteria) and kill them directly

Antibodies and immunity

Once the right white blood cell recognizes the antigens, it divides to make more identical cells which contain the right antibody to fight off the infection.

Once the white blood cells make the correct antibody to fight the microorganism, some of these white blood cells stay in the blood as ‘memory cells’ after the original infection has been fought off.

These memory cells are useful as they can reproduce very quickly if the same harmful microorganism enters the body (antigen).

These memory cells mean that they can produce lots of antibodies to go on and fight the infection before they reach a level that makes you ill. 

This is called immunity.


Vaccinations and Immunity

Vaccinations contain a safe form of a disease-causing microorganism (pathogen), which may be dead or inactive.

They provide protection from microorganisms by establishing memory cells that produce antibodies quickly upon reinfection.

The microorganisms in the vaccine still carry the same antigens on their surface, therefore white blood cells can detect the harmful microorganism and produce the correct antibody to go on and fight the disease.

Some of these white blood cells/antibodies will stay in the blood, this means that memory cells will be produced. This means that you are immune to the disease as these memory cells will produce the correct antibody to fight the harmful microorganism quickly upon infection before they reach a level that makes you sick

This means that the body reacts faster when invading microorganisms and destroys the microorganisms possible before any symptoms occur.

Epidemics and vaccinations

To stop an epidemic (a large outbreak of a disease) a large number of the population will need to be vaccinated in order to stop it spreading.

A large number of people will be vaccinated because it means that there will be fewer people around to pass the disease on to therefore the people who aren’t vaccinated are surrounded by people who are which makes the un-vaccinated population unlikely to catch the diseases.


If a significant number of people weren’t’ vaccinated, disease can spread quickly through them and a lot of people will be ill at the same time.


Vaccinations and their safety

Vaccinations and drugs can never be completely risk-free since individuals have varying degrees of different side effects to them.

Genetic differences mean that people react differently to drugs and vaccines. It can mean the length of time people are affected for is different.

Antimicrobials

There are chemicals called antimicrobials, which can be used to kill or inhibit bacteria, fungi and viruses (microorganisms which may be harmful).

An example of an antimicrobial are antibiotics, and they are effective against bacteria and fungi but not viruses (flu and colds).
Antibiotic resistance

Over time, microorganisms (like all living organisms) may develop random mutations in their DNA. 

These changes in the DNA can lead to changes in the microorganism’s characteristics for example; it could mean that the microorganism is less affected by a particular antimicrobial.

For microorganisms, this is a big advantage because it means that it is better able to survive even in a host who is treated to get rid of the infection. This means it will be able to live longer, and reproduce many more times so its chance or survival increases.

The fact that it lives longer to reproduce means that it is more likely to pass on its resistance gene (natural selection) and it will be more common in a population of microorganisms over a long period of time.

This can cause a problem for people who become infected with these microorganisms because you can’t easily get rid o them with antimicrobials. 

Preventing antibiotic resistance:

Two things increase the risk of antibiotic-resistant microorganisms spreading
· People taking antibiotics when they don’t need to
· People not finishing their antibiotics

Therefore to reduce this we should:
· Always finish a course of antibiotics
· Only take antibiotics if we really need to

This will help because if you finish a course of antibiotics, it is likely that all of the harmful bacteria will be killed. However, if you stop taking the antibiotics because you feel better, the microorganisms that are more resistant to the antibiotics will live to breed. Therefore they will increase in numbers and so a population of antibiotic-resistant bacteria soon grows.

Types of drug trials

New drugs and vaccines are tested for safety and effectiveness. This is done using animal and human cells grown in the laboratory.

1. This is first done by using animal and human cells grown by scientists in the laboratory. They test it on different types of body cells with the disease. 
The tests work out how well the chemical woks against the disease-how effective it is. It also gives  the scientists data  on how safe the drug is for the cells.

2. If the drug passes tests on human and animal cells, it is tried on animals.
This makes sure that the drug works as well in whole animals as it does on cells grown in the laboratory.

3. If the drug passes animal trials, it can then be tested on people. This is known as ‘human trials’ or ‘clinical trials’. It gives the scientists more data about the effectiveness and safety of the drug, scientists carry out human trials on healthy volunteers to test for safety

4. Then they carry out trials on people with the disease to test for effectiveness and safety


Human drug trials


1. The drug is tested on healthy volunteers to make sure it is safe.
This is because sick people are more vulnerable to an damage that the drug could do.
2. Then the drug can be tested on people with the disease for safety and effectiveness.

There are three different types of trials:

· Blind trials are where the patients don’t know if they’ve been given the drug or a placebo. This is because a patient who knows they’re being treated might feel better for psychological reasons even if there hasn’t really been an improvement. This may be because they need to look for certain unwanted harmful effects so get rid of any unwanted results.

· A double-blind trial is where the scientists monitoring nor the patient don’t know if they have a placebo or the real drug. This is so the scientists monitoring the patients aren’t subconsciously affected by their knowledge and neither the patients.

· In open-label trials, both the patients ad the research scientists are aware of the treatments that have been used. This is where you can’t mask the treatments being tested. This may be used if a treatment was being compared to another.

Placebos and their ethical issues

A placebo is a fake treatment, which don’t involve giving the drug to the patient. This is so you can compare the group of people who were given the actual drug with a group who were given the placebo. The control group is the group that has been given the placebo.

There are some ethical issues with using a placebo. For example it would be wrong not to offer the hope of a new drug to all the patients, so a placebo is no used for seriously ill patients. 

Long-term human drug trials

Long term human trials usually last a long time which is important because

· it usually takes a while for a drug to have the effect it was designed for 
· it is important to find out if a drug has any side effects which may only appear after a long time.


Circulatory system

Blood circulates around the body in blood vessels. Oxygen and nutrients are carried in the blood to the body cells and waste substances such as carbon dioxide are carried away from the cells.

The heart is a double pumping organ which keeps blood flowing through the vessels. 

It has four chambers; the upper two receive blood and the lower two have thick muscular walls to pump the blood.

Blood enters the right hand side of your heart from your body and it flows into the right lower chamber which pumps deoxygenated blood to the lungs to collect oxygen and remove carbon dioxide.

Blood then flows to the upper chamber on the left hand side of the heart and then to the left lower chamber where it is pumps oxygenated blood which delivers oxygen to the rest of your body.

There are valves between the upper and lower chambers to make sure that blood flows in the right direction.

Heart muscle cells need their own blood supply because blood brings oxygen and food to cells and the cells use these raw materials as a supply for energy. Without energy, the heart would stop. Therefore it is important to deliver the blood to keep the heart beating continually.

Blood vessels

There are 3 types of blood vessels

Arteries take/ carry blood away from the heart  andto the body cells.
It has thick outer artery walls and a thick layer of muscle and elastic fibres, which are strong and elastic to withstand the high pressure of blood coming out from the heart.

Veins bring blood back towards the heart to the heart.
They have a thin layer of muscle and elastic fibres walls as the blood is under lower pressure than the blood in the arteries. The layer also allows the vein to be squashed when you move which pushes the blood back to the heart
They have a big lumen  (compared to the arteries) to help the flood flow more easily.
They have valves to keep the blood flowing in the right direction so stops the blood from flowing backwards.

Capillaries are branches of arteries and they take blood to and from tissues and exchange substances with these cells.
They have very thin walls (one cell thick), which increases the rate of diffusion by decreasing the distance over which it happens.
They also have permeable walls so substances can easily diffuse in and out, the supply nutrients and oxygen and take away wastes such as carbon dioxide.



Heart rate and blood pressure

Heart rate
A person’s heart rate and blood pressure can be used to check how ‘healthy’ a person is by comparing it against ‘normal’ measurements.
Heart rate can be measured by recording the pulse rate.
The heart rate is the number of times your heart beats in one minute. 
Your pulse rate is the number of times an artery pulsates in one minute.
The pulse is measured by pressing on the artery in the neck, wrist or groin.
They are inked as the (pulse rate) pulsation of an artery is caused by blood being pumped through it by the heartbeat, so by measuring your pulse rate it tells you the heart rate.

Blood pressure

Blood pressure is a measurement that records the pressure of blood on the walls of the arteries. 
This is a more accurate measure of how difficult it is for your heart to pump blood around your body.
It is recorded as two numbers e.g 120/80, Thehigher value is when the heart oscontracting (blood forced out increases the pressure of the blood). The lower number is when the heart is relaxing (the heart fills with blood and the blood pressure decreases).

‘Normal’ measurements are given between a range of values because individual vary.



How does a heart attack occur?

The inner lining of an artery is usually smooth and unbroken, but high blood pressure can damage it 

Fatty deposits can build up in damaged areas of the arteries (blood vessels) and these deposits can restrict blood flow and cause the blood pressure to increase.

If a fatty deposit breaks through the inner lining of an artery, a blood clot can form around it therefore some heart muscle is starved of oxygen as it restricts blood flow.

A heart attack occurs when fat builds up in the coronary arteries.  The artery will become blocked off from the blood supply therefore receiving no oxygen. This means that a heart attack can occur.

Blood brings oxygen and food to cells. These cells use these raw materials as a supply of energy, without energy the heart would stop beating.
This can cause serious damage as the cells start to die known as a heart attack and may even lead to the death of a heart muscle which can be fatal


Heart Disease

Heart disease is  usually caused by a combination of lifestyle factors and/or genetic factors.
Poor diet
Eating foots high in saturated fat can increase the cholesterol levels
This means the risk of heart disease is increased as cholesterol makes up a large part of the fatty deposits which clog up damaged arteries.

Stress
If a person feels stressed for a long period of time, it can increase their blood pressure . This therefore increases the risk of heart disease.
Cigarette smoking
In Cigarette smoke, there is both carbon dioxide and nicotine.
Nicotine increases the heart rate, this means the heart contracts more often increasing their blood pressure so increases the risk of heart disease.
Carbon dioxide reduces the amount of oxygen the blood can transport. If a heart muscle doesn’t receive enough oxygen, it can lead to a heart attack.

Misuse of drugs (Ecstasy, cannabis, nicotine and alcohol)
Drugs like ecstasy and cannabis increases the risk of heart disease as they increase the heart rate which means the heart contracts more increasing the risk of heart disease.

Alcohol
Too much alcohol increases the risk of blood pressure

Heart disease is more common in the UK compared to non-industrialised  countries because they can’t afford to spend money on junk food and they do jobs which provide exercise however here the jobs are mainly office based.



Reducing the risk of heart disease:;
Regular, moderate exercise reduces the risk of developing heart disease. This is because exercise burns fat which prevents it from building up in arteries and strengthens the heart muscle against any attack.

How can factors be identified via Epidemiological studies

Epidemiological studies are studies which identify the patterns of disease and the factors which affect them.

They could study large groups of people which died or  suffer from heart disease and look for similarities in their lifestyle that may be linked to heart disease e.g smoking or poor diet.

They look at a large sample of people because it means that the results are less likely to be affected by chance.

Health studies sometimes compare two groups of people, it is important to match the people in the two groups as closely as possible.




How can factors of heart disease be identified via large scale genetic studies?

Genetic studies can identify the genetic risk factors.
This can be done by mapping the genetic makeup (alleles) of all the people and looking for similarities in their genes between people who are affected by heart disease.

Understanding the genetics that lead to heart disease will help us to   identify how much risk a person faces. A person who carries more than one –risk alleles- cam still reduce their risk by adopting a healthy lifestyle
Homeostasis

Homeostasis is balancing the inputs and outputs to maintain a constant internal environment.
The nervous and hormonal systems are involved in maintaining a constant internal environment.

The automatic control system:
Automatic control systems throughout the body maintain a range of factors at steady levels, which is required for cells to function properly.

Receptors-detect a change in the environment
Processing centres- receives information and coordinates a response
Effectors- produce the response

Negative feedback
A system where any change results in actions to reverse the change so the system goes back to normal

Negative feedback is a mechanism to bring the level of something in the body back to normal when it gets too high or to low.

Negative feedback between the receptor and the effector of a control system reverses any changes to the system’s steady state.

1. The receptor detects a change in the environment- level is too high/low.
2. The processing centre receives this information and coordinates a response.
3. The effector produces a response that counteracts the change so the level decreases or increases.

Water homeostasis

The body needs to balance the inputs and outputs of water so it has balanced water level, which is important for maintaining the concentration of cell contents at the correct level for cell activity.

Inputs of water- drinking, food and respiration
Outputs- breathing, in faeces and in urine and sweating

The concentration of your blood plasma determines how much water your kidneys reabsorb and how much you excrete in urine.

Kidneys
Kidneys play a vital. role in balancing levels of water, waste and other chemicals in the blood.
[bookmark: _GoBack]They produce dilute or concentrated urine in response to the concentration of blood plasma which is affected by external temperature and intake of fluids and salt.

The kidneys filter small molecules from the blood including sugar, salt water and waste.
They reabsorb various things such as all the sugar and as much salt and water as the body requires.
Whatever isn’t reabsorbed is excreted by the kidneys and stored in the bladder.

The concentration of blood plasma can be affected by factors such as external temperature, exercise level and intake of fluids and salt.

External temperature
Temperature affects the amount you sweat, which  causes water loss. When it is hot, the kidneys will reabsorb more water back into the body as you already are loosing water due  the sweat. This leaves a small amount of concentrated urine which will be excreted.

Exercise level
Exercise causes you to get hotter which release sweat to cool down. This means that more water will need to be re-absorbed by the kidney as you already are loosing some due to the sweat. This means it will leave a small amount of quite concentrated urine to be excreted.

Intake of fluids or salt
Not  drinking enough water will mean that more water will need to be re-absorbed by the kidneys so there will be a small amount of concentrated urine produced.
Eating too much salt absorbs the water which means the kidneys has to re-absorb more water so a small amount of concentrated urine is produced.

The level of blood plasma becomes higher when there is little water left.

Negative feedback in water homeostasis

1. The receptors in the brain detect any changes to the concentration in the blood plasma.
2. When the concentration of water is too high, it triggers the release of the hormone ADH from the pituitary gland in the brain. When the concentration is low, no ADH is released.
3. ADH travels in the blood to the kidneys which are the effectors. ADH affects the amount of water that can be reabsorbed back into the blood. The more ADH the more water is reabsorbed.
4. If more ADH is released- the kidneys re-absorb more water so small quantities of concentrated urine is formed.
5. If less ADH is released- the Kidneys re-absorb less water so large qualities of dilute urine is produced

ADH production
The concentration of urine is controlled by a hormone called ADH, which is released into the bloodstream by the pituitary gland.

If more ADH is released then the kidneys will re-absorb more water.
If less ADH is released than the kidneys will re-absorb less water.

Drugs and their effect on urine

Alcohol
Alcohol suppresses the production of ADH so the kidneys will re-absorb less water.
This results in the production of a greater volume of more dilute urine being produced. 
This means more water passes out of the body as urine which causes dehydration.
This can make people very dehydrated which can cause dizziness, headaches and tiredness.
On-going dehydration can lead to adverse affects on health including  problems with kidney. , it can be harmful and eventually lead to death

Ecstasy 
Ecstasy increases ADH production resulting in a smaller volume of urine as more water is re-absorbed in the kidneys.
This means that less water can pass out of the body as urine.
 Ecstasy results in a smaller volume of less dilute urine being produced.
This also affects the body’s temperature control. The amount of water can become dangerously high causing seizures which can be fatal. Ecstasy also increases blood pressure and heart rate increasing the risk of a heart attack.


