Chapter 1

Why aren’t we dead yet?
· Not everybody will get the illness.

· It is so virulent it kills too quickly
· Prevention
History of disease:

· In the past, people didn’t know anything about the cause of disease and epidemics. 
· It took until the 19th century for us to begin to understand the true nature behind disease (germs!)

Why did it take so long?

· It is very difficult to change long held beliefs.

· All major innovators suffered large setbacks in publishing their ideas.
Puerperal fever/ childbed fever
· The disease which women got when they gave birth

· 1 in 5 women got the disease

· Died within 5 days of giving birth
Ignaz Semmelweis 

· Born in Buda, Hungary

His solution to the childbed fever was washing your hands (doctors) with chlorinated lime water.

Evidence from a hospital in Vienna:
· His medical students were dissecting a dead body. Straight after they had finished, they moved on to delivering a baby, without washing their hands. 12% of the women died.

· A colleague of him cut himself while carrying out an autopsy and later died with the same symptoms as an puerperal fever patient.

Result:  
Within 6 months only 1.3% of the women died. He moved to Pest where the death rate dropped to 0.8%.

Persuading others: 

· Doctors didn’t like being blamed for killing the women, and agreeing with Semmelweis would mean accepting that the deadly disease was caused by transferable agents (them).
· In those days it was hard to wash your hands, because there wasn’t much water. And chlorinated lime water eventually damaged your skin.

Symptoms:

· High fever

· Vomiting 

· Inflammation of the womb

· Severe pain

· Tenderness of the abdomen

· Rapid pulse

· Death

Cholera
· Cholera outbreaks in London and the other parts of the country 1830’s and 1840’s.

· 32.000 people died in the 1831-1832 epidemic

· First people thought it was caused by bad air (miasma)

John Snow
· Was working as a doctor in Newcastle and saw the effects on miners.

· He thought it was caused by contaminated water and not ‘the bad air’. The disease is communicated by something that acts directly on the alimentary canal. The disease could multiply itself.

· Most people who died lived in crowded rooms and didn’t have much money.

Evidence: 
When another outbreak hit London, he recorded all deaths. He discovered that most deaths were near a pump on the Broad Street. He plotted this on a local map. As soon as the pump handle was removed the epidemic slowed down
Results: 

Cholera was caused by contaminated water.
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Because the water had passed through London.
Persuading others:
At first (1849) no one believed him, but people started to reconsider his theory in 1854.
Symptoms: 

· Stomach pains

· Vast amount of very watery diarrhea

· Vomit

Germs 

Semmelweis’ & Snow’s work led gradually to the acceptance of the idea that that infectious diseases are brought about by an infectious agent: a germ.

Pasteur
Yeast cells ( were the problem with fermentation in local vinegar places.

Silkworm ( he extracted microbes to show it had caused the death.

Pasteur had established the germ theory of disease.
Koch

He worked out how to study the bacteria using dyes to stain them on glass slides, so that they could be seen and recognized under a microscope. 

He discovered the causes of 11 diseases including TB, cholera and anthrax. 

People catch a disease when a germ (or an infectious agent) invades their bodies. Germs cause tissue damage as they reproduce themselves in or on the body; it is this which gives the symptoms of the disease.

Animal cell

See Figure 1.11, page 8 
Bacterium structure

See Figure 1.12, page 9 
· Single celled
· Most: harmless, beneficial 

· Some: Invade human tissues and grow colonies

Virus structure 

See Figure 1.13, page 9
How a virus multiplies:

See Figure 1.14, page 9
How germs are spread:

· Living creatures can transmit infection form one to another.

· Inanimate objects can carry germs (clothing/ bedding)

· Direct contact

· Coughs/ sneezes

· Contaminated food/ drinks, faces, urine and vomit

· Cuts in the skin or wounds
Chapter 2
· People started building piped water supplies/ enclosed sewers.

· Nutritionists developed guidelines for a healthy diet.

Your human body:

· Tears: contain enzymes which destroy microbes

· Mucus traps microbes in the air, passages to the lungs and tiny hairs sweep the mucus up to your throat.

· Acid (stomach): kills microbes in food

· Unbroken skin: prevents microbes entering your body

· Blood clots: to seal a break in the skin, while the wound heals

If a microbe passes through all of this:

White blood cells attack and destroy the germs, while others produce antibodies.

See Figure 2.3, page 15 
Afterwards:

· The antibodies stay in your body for months/ years, so you are pretty immune to that disease.

· The immune system becomes more responsive, it effectively learns to make antibodies against a particular germ and can respond faster in the future.

Tuberculosis (TB)
· 2 million deaths per year 

· A sick person is likely to infect 10-15 other people, 5-10% gets really sick
· Mycobacterium tuberculosis: when people cough/ sneeze/ talk/ spit into the air they spread TB germs.
· Mycobacterium bovis: infected cattle, people who drink infected milk got infected (only in unpasteurised milk)

What TB destroys:

· Lungs and bones

· (Usually) the respiratory system

The bacteria stimulate the immune system which makes it destroy its own lung tissue.

Symptoms:

· Fever

· Night sweats

· Inability to eat, so loss of weight

· Coughing mucus (sometimes with blood)

Controlling TB:

· Improve living standards

· Less crowded working places

· Healthy diet

· Heated/ pasteurised milk

· Vaccination ( BCG vaccine (the most effective vaccine at that moment (1921), a weakened non-human strain of TB)

Smallpox
· A disease which had killed 1 in 5 of all reported deaths 

· In 1980, the world was smallpox free

Edward Jenner
· He took pus from cowpox spots and injected it into a small boy. 2 months later he did the same with smallpox pus. The boy didn’t get infected.

Animal diseases:
1. Chicken cholera 
Pasteur
· His assistant injected a weakened form of the disease into a chicken by accident. The chicken survived. Then he gave the chicken a fresh culture of microbes, they survived.

· Pasteur had discovered the basis of a vaccination using a weakened (attenuated) form of the infective agent.

2. Anthrax
Pasteur & Koch
· Robert Koch had developed a way to grow anthrax in a laboratory. 

· Pasteur crated his own vaccine against anthrax:

· He heated the bacteria at 40°C for 8 days; it was no longer a fatal disease after that.

· He tested it on 25 sheep, they all survived.

3. Rabies

Pasteur

· He developed a technique to prevent dogs from getting rabies and an effective vaccine by drying out parts of the spiral nerves from rabbits.

· When a dog bites a person it leads to hydrophobia and later to a agonizing death.

· In 1885 he tested it on a young boy who had already been bitten, he survived.

Influenza
· the ‘flu’

· A common respiratory disease caused by the influenza virus.

· Several strains of the virus

· A very short incubation period 
How it works:

· It infects the cells lining the tubes leading to the lungs, causing them to die.

· This leaves airways open fur infection.

What makes it so bad is that you usually die from the original viral invasion, but with influenza you die because of severe secondary bacterial invasions.

Elderly people/ asthma patients/ heart disease patients are the main target of influenza.

Symptoms:

· Fever

· Shivering and sweating

· Feeling very unwell

· Unable to do anything

· Loss of appetite 

· Acing muscles and painful joints

Treatment:

· Rest

· Warmth

· Plenty of fluids to avoid dehydrating

· Mild painkillers

· For secondary bacterial infections we can use antibiotics

· There is no real drug yet to cure this disease.

Influenza changes over the time (This leads to different proteins on the surface of the virus (the H and N proteins)), the proteins on the strains on the surface of the virus change, which means you need a different vaccine for every type of influenza.
Vaccination 
· The vaccines can have side-effects

· It doesn’t work for all people.

· Not all parents get there child vaccinated.

MMR = 3 diseases in 1 vaccine: mumps, measles and rubella.

Chapter 3

Drugs

The active ingredients in medicine used for the treatment, relief or prevention of disease. (also used for pleasure/stimulation/relaxation.)
Medicines

Normally consists of one or more drugs mixed with some inert materials combined in a way which makes the treatment available. (e.g.  pills to swallow, ointments to rub onto the skin, powders or vapours to inhale, solutions to inject and drops for your eyes/ears.)

There are about 5000 plants which have been tested for useful drugs in laboratories, this makes plants the world’s chief source of drugs and they also provide most of the effective drugs in traditional medicines. E.g. the Madagascar periwinkle (a source of anti-cancer drugs such as vinblastine and vincristine.)

The pharmaceutical industry

The part of the chemical industry which makes drugs and medicines.

(1922)-Fredrick Banting and George Best had successfully isolated and tested insulin from the healthy pancreases of dogs and later also cows. This drug was then used to treat diabetes.

(1935)- The launch of sulphonamide drugs: Prontosil- the first sulphonamide drug was discovered by Gerhard Domagk. He did this with a new red coal-tar dye which could stick strongly to proteins (bacteria have proteins.) It was effective against a variety of bacterial diseases. 

3 years later: Another sulphonamide drug was discovered by a British drug company which cured Pneumonia. The drug stopped the bacteria from growing and multiplying.

(1940)- The discovery of antibiotics

Later companies began to build up research teams engaged in systematic studies to develop new drugs.

Chemotherapy  the use of chemicals to treat disease.

Paul Ehrlich (an assistant of Koch who is known as the father of modern chemotherapy.)
Idea: 
· Kill microbes which cause a disease without harming other living cells using chemicals.
· Disinfectants destroy microbes outside the body but they cannot be used inside (toxic.)
His experiment and the solution: 
He first tested with dyes and realised methylene blue changes the colour of nerve cells in animal cells. He investigated synthetic dyes on trypanosomes (blood parasites.) It killed the parasites but also harmed the animal. Due to lack of success he stopped testing coal-tar dyes and switched to arsenic compounds. (He tested 600- no result, he tested them again and the 606th dye worked. Although it worked it didn’t work on trypanosomes. It did work on syphilis (in rabbits and humans.)

Antibiotics

How does it work?

When you have bread which has been left open in the atmosphere all kinds of colours appear. All these different colours are lots of bacterium of the same species (a colony.) Once a colony has established itself it prevents other colonies from trespassing on its territory by releasing a substance which kills other bacterium (this is how an antibiotic works.)

Penicillin
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Alexander Fleming discovered the first antibiotic (penicillin in 1928), it works just like the bread (it kills the bacteria when it comes close to the colonies.)  Only by (1938) it was realised how effective it was and in (1941) it was tested in clinical trials. It was useful in WW2 because so many people were wounded.

Penicillin weakens the cell walls of the bacterial cells so that they burst and die. Human cells are not damaged because they don’t have cell walls. The only problem is that some bacteria produce an enzyme (penicillinase) which breaks down the penicillin making it ineffective; also these bacteria multiply quickly meaning resistance spreads quickly. To make penicillin effective you have to increase the dosage of the drug step by step until the drug is either ineffective or poisonous. 

Developing new drugs

All claims made for the medical benefits of a new drug and for its proposed use in treatments have to be supported by scientific evidence.
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(ppt lesson 10 slides 5-7 or chap. 3 pg. 32/33)

To be allowed to test on animals in a laboratory you need:

· Personal licence: The people who carry out the research must be competent to do so.
· Certificate of designation: the facilities for looking after animals before, during and after should be suitable.
· Project licence: the benefits of the research should outweigh any possible distress to the animals.

Different views:

“Without animals many of the medicines we have today wouldn’t exist.”

“Animals must be given maximum protection when used in experiments.”

“Animals should not be used for experiments.”

Ethics

What is right and what is wrong? E.g. should we use non-human animals in medical experiments?

Consequentialism: those who believe that the consequences alone are enough to let us decide the rightness and wrongness of a course of action.

Utilitarianism (a form of consequentialism): As long as it leads to happiness. E.g. should a doctor tell the truth to their patients? A: only if it would make the patients happy.

Cinical trials

Only when the results have been approved by the medical control agency, can clinical trials of the drug on humans begin.

Phase 1: healthy volunteers, small group, short term.

Phase 2: healthy volunteers, extended program, hundreds of people.

Phase 3: Patients, large studies, thousands of people.

This process could last up to 8 years.
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A double blind study:
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In a blind study the doctor does know but the patient doesn’t (less reliable.)
Ethics committees:

· Check whether it’s worth the risk of the volunteers
· Should be independent of the company producing the drug and the research team carrying out the trial.
· Main task: health/safety of the volunteers
· It consists of: 2 doctors, 2 people from professions allied to medicine and an equal number of lay people (lawyers, people from a religious group etc.)
· Advise in phase 1 and 2
· People who have taken other drugs recently should not be in the group.
Money: The ideal person is someone who wants the money but doesn’t really need it. The fee should not be too high or low.

(Example of a clinical trial on pg. 39/40 New drugs to treat TB)

The majority of the TB deaths were people infected with HIV.

HIV/AIDS: 

A- Acquired (something gained/caught.)

I & D- Immune Deficiency (destruction of the immune system so that your body can’t protect itself from other diseases)

S- Syndrome (The set of symptoms associated with the disease.)

HIV- attacks white blood cells which control the immune system. (Causes people to get other diseases easily.)

Infection with HIV- tests on blood detect antibodies to HIV. (does not always lead to AIDS)

AIDS- develops once HIV has done severe damage to the immune system. (allows other diseases to develop.)

The world health control has developed a treatment strategy for detecting and curing TB. How they did it:

· Political commitment
· Microscopy services
· Drug supplies
· A drug regime

· Monitoring patients to observe and record patients

Viruses keep changing so it is hard to cure people with diseases such as influenza.

Chapter 4 

Risks
New risks: 

· chemicals used in food and agriculture

· industrial waste

· radiation

It is impossible to predict what will happen to an individual but we can calculate the probability of the event occurring by looking at larger groups of people.

If 600 in 6000 people catch a cold, the probability of catching a cold is 1:10.

The size of a risk may also depend on exposure to the hazard. For example: a person who travels 30.000 km per year is more likely to have a car accident than someone who travels only 10.000 km a year. 

So we say: the death rate among car drivers is 3 deaths per 1000 million km traveled.
All statements about risk are estimated.

People are not very good at judging risk. They overestimated the risk of unfamiliar/ rare events and underestimated the risk of familiar/ common events.

People are more willing to accept a risk when:

· it’s benefits

· they do something voluntarily

· the risk stops when the activity stops too.

Cohort study


Study, compares two groups of people: one group which has been exposed to the fact of interest, and another group which has not (control group).

For a cohort study you need large groups and a lot of time, but the results are good.
Case-control study
Study, compares two groups: one group with the illness in question, and one group which doesn’t. 
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You don’t need a lot of time for a case-control study, but the results aren’t that good because there might be different causes for the same illness.

Convincing people a factor doesn’t have an effect (proving a negative) is really hard, because there are always some differences between two groups. 
Epidemiology

· John Snow started it

· The study of the patterns of incidence of a disease.

· Branch of medical research which unravels the causes of disease by gathering data and test hypotheses.

Two main aspects of the disease are considered in epidemiological studies:

1. Morbidity: 

How many people are actually made ill. Not as easy as it sounds, because sometimes the symptoms aren’t clear.

2. Mortality:

The number of people who die of the disease.

Smoking
In the first half of the 20th century smoking was promoted and glamorized.

In the 1950s-1970s this attitude changed. Less people stopped smoking, but not all. 

In the early 1900s the deaths of lung cancer increased, while the deaths of other lung diseases were falling. Scientists first thought this was because of the growing number of motor vehicles. 

In the 1950s studies showed that patients with lung cancer were smokers. From then other studies showed the same.

It was difficult to prove this, but after scientists found this link, doctors gave up smoking. The death rate of lung cancer among doctors dropped and other people started to give up smoking as well.

Cigarette smoke contains:

Nicotine:

· the drug that makes smoking a habit

· a stimulant to the nervous system: increasing heart rate and rising blood pressure

Carbon monoxide:

· toxic gas

· reduces the amount of oxygen which the blood can carry

Tar:

· sticky brown texture containing 4000 different chemicals

· 60 of them are carcinogens (agent which causes cancer)

· these carcinogens damage the genes which control cell division

The rate at which cells divide is kept under strict control. But when you get cancer some cells start to multiply, because of a mutation in their genes (mutated genes: oncogenes), faster and they produce a tumour. These cells in the tumour make no contribution to the body, they take up space, and they get in the way of activity of the normal cells. 
These cells can also spread around the body and invade other tissues (metastasis). 

Cell division (in cancer):
See Figures 4.14 and 4.15, pages 52 and 53

Heart disease
Coronary heart disease: a disease in one or more of the main arteries supplying the heart muscle with blood (this is the blood the heart needs itself, not the blood that is transported through the heart to other organs).
Atherosclerosis: happens because of the lining of the arteries becoming roughened and thickened due to fatty deposits (atheroma) and hardened (sclerotic) by mineralisation. See figure 4.18, page 55
Angina: fatty deposits narrow the arteries, so blood cannot pass/ it’s hard for the blood to pass. You get pain in your chest which is a heart’s response to being starved of oxygen.
Heart attack: when the supply of blood is reduced because the blood cannot pass a clot. This blockage is called a (coronary) thrombosis. Oxygen and nutrients cannot reach the heart muscle so the tissue is damaged and will die. 
Another term for heart attack is myocardial (referring to the heart muscle) infarction (referring to the death of the muscle cells).

See figure 4.19, page 55

Two prospective studies (Researchers recruit a number of healthy people and ask them to report aspects of their lifestyle, to give blood samples and report illnesses. They follow these people for some years) examined groups of men. 

According to these researches, a high level of cholesterol is a risk factor for a heart disease.

Also gender, genes and age play a role in the risks of getting a heart disease.

Cholesterol
Cholesterol blocks the blood vessels. Blocked blood vessels cause heart diseases.

The liver makes cholesterol from the breakdown products of fats. 

Cholesterol is transported in the blood by a carrier. 

The cholesterol + carrier are called lipoproteins. 

There are several types of lipoproteins; they all differ in amounts of protein, fat and cholesterol. They are identified by density. 

Two types are LDL (low density lipoprotein) and HDL (high density lipoprotein). LDL increases the risk of heart disease, HDL lowers the risk. 

Stress
Worry, anger and stress raise the blood pressure and perhaps increase the risk of heart disease. Personality also plays a part. 

Type A: ambitious, competitive
Type B: easy-going, relaxed 

Type A have higher levels of stress hormones ( raise the blood pressure and cholesterol levels ( higher risk of heart disease.

Exercise
A fit heart pumps more blood than a less fit heart. Regular exercise increases the heart size, volume of its chambers, and improves the efficiency of the contraction of the heart muscle. So it reduces the chance of a heart disease developing, but it also helps recovery following a heart 
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Centre for clinical trials (the only people who know which number everyone gets.)





Treatment group





Each patient who has agreed to take part in the trial receives at random a number that assigns him/her either to the treatment group or the placebo group.





Patients belong to one of the two groups depending on the number they receive. Neither the patient nor the medical staff know which group they are in. (Double blind)





Placebo group





Group that smokes 





Group that doesn’t smoke





60% has cancer





35% has cancer
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