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Cancer is uncontrolled growth, it is a part of you not a foreign substance

Hyper-proliferative lesion- benign
- benign are tumors that are not harmful to the body, it is just a growth like warts
- but they can become fatal in developing countries 

Hyper-proliferative lesion- malignant
- they are harmful, skin cancer for example is bigger and glues tissue together
- Cancer deaths of 553,768 deaths 

Cancer is a disease of the Aged
- over 75% of all cases occur after age 55
- causes 570,000 deaths per year in north America (1500 per day)
- virtually non-existent until the age of 35

Cancer treatments are unpleasant
- have reduced rates of almost all death rates except cancer since the 1950s

- normal cells become cancerous basically somewhere in the body the cells go wrong and you make your own parasite.

Normal cell growth is closely regulated
- cells divide only “on command”
- Maximum of 50 cell divisions
- cells must be touching similar cells (tissue)

Cancer cell growth uncontrolled
- cells divide continuously
- more than 50 cell divisions (immortal)
- cells are mobile (metastisis) 

Cancer requires 20 years to develop
- requires 8-10 mutations in same cell

Every cancer is different
-every tissue can spawn
more than 100 forms
each tumor is unique
- Basic processes are similar
- requires 8 to 10 mutations in the same cell
- requires 20 years

Cell divisions is regulated in 2 ways
- stimulation (accelerator)
- repression (brakes)

p53 is an important braking protein
- when something wrong happens with p53 protein, situation gets really bad
- apotosis, programmed cell death basically a self destruct of the cell

Genes use 3 letter words called codons

Genetic susceptibility
- Some individuals are more susceptible to cancer than others

Most Cancer death is caused by controllable factors
Tobacco 
Deit and obesity
Viruses
Everything else: in order of prevalence
Alcohol 
Lack of exercise
UV radiation
Environmental exposure (2 – 4%) 
Genetics
Medical procedures (x rays and chemotherapy)

Carcinogens in tobacco – Polonium 210 fossilized bird shit (mary hawkes)

Heat from burning vaporizes polonium

- there is a strong correlation with diet and obesity, 
- eating spoiled foods can be harmful 
- by cooking sometime creates nasty materials 
- black parts of the food or best parts of the food hold carcinogens which can be the most dangerous part of the food
- must consume five or more vegetable and fruit servings for cancer prevention
- obesity has raised tremendously because we have started to eat more
- excess alcohol can be harmful and lead to cancer
- exposure to UV light induces skin cancer
- low risk of environmental exposure if its man made. Even with natural sources it is still low risk

Cancer very difficult to target selectively
- Abnormal human proteins (junk protein)
Non functional enzymes
Non fuctional protein
- Poor Drug targets
 Drugs can block protein function
Cannot restore protein function

Cancer cells are human cells
- Normal cells have 23,000
- Only 8 or 10 are changed in a cancer cell
Changes are very small
Drug has to “know” which cell to target
- Major difference is cell division
Cancer drugs are strong poisons
Cancer drugs target cell devision
Fast growing cells are killed first

Strategy for cancer chemotherapy 
- Kill the cancer faster than you kill the patient
- Side effects are guaranteed – 100%
- Side effects are severe
Death
Cancer
Extreme nausea, vomiting 
Hair loss, immune suppression, sterility

Nitrogen mustards destroy tissue
- Survivors had fewer white blood cells
Mustine was the first cancer drug, by adding a different chemical they created a way that would repair dna that is damaged
You kill the cancer before you kill the patient

Serendipitous discovery with E. coli
- effects of electric fields on bacteria 
- Generated chemicals that stopped bacterial growth

Current and oxygen corroded the electrode
- Damage DNA in fast growing cells (bacteria)
- Tests with tumors in rats proved successful

Long road for Cisplatin
- First synthesized 1845
- Inhibition of cell division discovered 1965
- Anticancer activity discovered 1969
- Approved from human use 1978
Cure rate for testicular cancer approx. 90%
- Today used in  40-80% of all cancer patients

Yew tree
- used as poison for centuries
- Wines stored in casks made from yew wood were poisonous
- Yew is mentioned in Macbeth and hamlet
- USDA searches for new poisons in 1950s
- Poisons can be medication
- Yew bark extract found to be cytotoxic which can kill cancer
- Taxol was the toxic chemical in Yew.
- it is very effective to treat breast cancer
- it is a complex molecule and cannot be man made
- because of this there are very many trees are needed to create the demand in north America
- 13000 kg of bark gave 1kgof taxol
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