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What can a study of penicillin tell us about the development of modern medicine?
	Prevention and cure

During the 19th century knowledge about disease increased greatly. Soon after doctors and scientists started to identify which bacteria caused which diseases. The focus was now shifting to finding preventions from people catching diseases in the first place and from curing those that already had it. These two lines of research-prevention and cure- led to the advancement of people’s understanding of health and medicine. 
	Prevention

When Louis Pasteur published his germ theory, the worlds started to realise that bacteria were the causes of many disease. Not God and other theories like miasma. When Koch and Pasteur identified different types of bacteria that caused specific diseases, doctors began to use weakened forms of the bacteria to allow the body to build up a resistance or immunity to that disease. Edward Jenner had previously tried something similar. Soon vaccinations (Vaccines) were created to prevent TB, rabies and anthrax.

	Cure

Koch found out that certain chemicals killed off certain diseases. Chemical cures were found to treat many diseases such as syphilis in the early 20th century. These cures were known as “magic bullets.” More “magic bullets” were then found as time went on to cure diseases such as meningitis, pneumonia and scarlet fever.
	Staphylococcus 

[image: ]One nasty germ in particular was staphylococcus. It was a highly resistant form of bacteria which caused many different diseases such as food and blood poisoning. However, as way to kill it was eventually found. Mould. One type of mould was penicillin. The world’s first antibiotic killed of staphylococcus. 


	Alexander Fleming

During WW1 the bacteriologist Fleming studied the treatment of injured soldiers. Many were suffering from the staphylococcus germ. Ordinary antiseptics were not working. Fleming witnessed first-hand the suffering of the soldiers. He published his findings on penicillin mould and in 1945 he won a Nobel Prize.
	Fleming’s discovery
Fleming worked hard to find a cure. After a while he went on holiday. He left out, in his lab, several plates with the staphylococcus germ on it. When he returned he noticed that mould had grown in one of the dishes. Upon investigation he noticed that the germs next to the mould had been killed. It was found out that the type of mould was penicillin. A spore from a penicillin mould had somehow floated upstairs and into his lab. Penicillin had germ killing capabilities. Even though Fleming did not realise at the time (He mistook it for an antiseptic), it was an antibiotic. Fleming should have then tested his work on an animal to see if it could kill infections in the body. However, he did not and eventually he lost interest in it.



The development of penicillin

In the 1930s a research team from Oxford University began compiling a list of all natural substances that could kill germs. They got hold of Fleming’s article on penicillin and became very interested. Two of the scientists, Howard Florey and Ernest Chain, applied to the British government for money to fund their research. However, the government only gave them £25. Despite this Florey and Chain began to grow their own penicillin and eventually tested it on eight mice. The 8 mice were then injected with the staphylococcus germ. After this four mice were given a penicillin substance and four were not. The four that had penicillin survived, whereas the four that did not died. Definite proof that penicillin worked.

[image: ]The next move was to test on humans. Over a few months Florey and Chain turned their lab into a penicillin producing factory. Using old milk bottles, hospital bedpans and a bath in which to grow the bacteria. Once they had enough they needed a human. A 43 year old policeman, Albert Alexander, was selected because he had been scratched by a rose bush and had a nasty infection all over. All other drugs had failed on him. When he was injected with penicillin the infection began to clear up. Tragically though after five days the penicillin ran out and the patient died. However, penicillin was working until it ran out. The next step was to mass produce the substance. 
[image: ]
At this time the Second World War was taking place. A growing number of soldiers with infected wounds needed penicillin. Florey went to America to meet with the US government. Realising its life saving potential they agreed to pay several huge chemical companies to produce millions of gallons of penicillin. By 1943 1000 soldiers were treated. By 1944 40,000 soldiers were treated and by the end of the ear 250,000 soldiers were being treated with penicillin. As soon as war ended penicillin was then being made for the public. 





[image: ]The demand for penicillin was key in the growth of the pharmaceutical industry. In the 1800s small companies were producing medicines. However, with the need for masses of penicillin big companies, like Beecham, were formed. This meant that huge government sponsored programmes were created to develop and produce penicillin. In turn the pharmaceutical industry had both the finance and technology to research and develop medicine for all sorts of diseases. Today it is worth an estimated £300 billion and employs 80,000 people in the UK alone. 
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During the Second World War it its estimated that about 15% of wounded British and American soldiers would have died without penicillin. After the war penicillin was available to doctors to use as a means of prevention and cure for patients. It was classified as an antibiotic and has gone on to save the lives of millions of people. Other antibiotics followed such as streptomycin, which was a treatment for TB.
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