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Cancer 

Cancer is uncontrolled growth

Hyper-proliferative lesion – benign are non life threatening 

Hyper-proliferative lesion – malignant 
· Totally out of control 
· Grow to a point where is takes over neutrience
·   23% of total deaths are due to cancer 
· Cancer is a disease of the aged (55 and over)
· Death rates because of cancer also begin to grow after 55

Cancer in children is extremely rare
· 1 in 10,000

Cancer treatments are unpleasant 
· Nausea 
· Pain 

There has been virtually no change in cancer or cancer death rates since the 1950s

· We have gotten better at treating it, but the number of cases has increased 
· Lung cancer is the highest cancer rate
· The only type that has degreased is stomach cancer
· Prostate cancer diagnosis has changed
· Large decrees in uterus cancer 

Cancer cells are normal human cells that become out of control 
· It is hard for drugs to tell the difference between the good and bad cells which is why its so hard to treat it

Normal cell growth is closely regulated 
· Cells divide only “on command”
· Maximum of 50 cell divisions 
· Cells must be touching similar cells tissue 
· Some cells never divide, and some divide all the time (this is an average) 




Cancer cell growth in uncontrolled
· Cells divide continuously 
· More than 50 cell divisions (immortal) (can grow forever) 
· Cells are mobile (metastasis) (malignant cells)

Cancer requires 20 years to develop (on average)
· 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 
· Require 8-10 mutations to occur in the same cell 
· Requires 20 years 

Biological signals are cascading 
· Cascading chemical reactions A causes B causes C etc 
· Biological regulation is complex 

Cell division is regulated in two ways 
· Stimulation (accelerator)
· Repression (brakes)
· They work together to control a system. Must break both process to get cancer 

Cancer mutations involve loss of function 
· Impossible to repair the function with small molecules (easier to break something than to fix it)
· Cannon repair the damage with today’s technology (genetic repair is expensive, difficult, and unreliable) 

“Off” switch for cell growth is broken 
· Cell just keeps growing, and there is no way to stop it
· Cell sends the signal to grow 
· Cant send signal to stop 
· Stop growing signals are complex 
· It’s like cutting a break line

P53 is an important braking protein 
· That does too many things, so if it’s messed up it messes up other functions 






Apoptosis – program cell death
· Way a body uses to change a cell around 
· Programmed cell death in embryo development 
· Important in wound healing 
· Programmed cell death protects the body from viruses and cancer  (cells recognize when they are mutating, and they shut down)
· P53 is an important suicide protein 
· Without this self destruct the cell has an easier time mutating 
· Cancer cells have chromosomes that never unravel 

Tumor formation requires 8 to 10 mutations 
· IN the same cell 
· Mutations happen continuously 
· Damaged cells are eliminated from the body 
· Several mutations within the same cell are rare
· Accumulation of enough mutations for cancer requires more than 20 years on average (These numbers on an average) 

Gene is a set of instructions (list) to make a protein 

· Gene uses 3 letter words called codons 
· Each codon specifies an amino acid 
· Uses this list of amino acids to create protein structure 
· When DNA is mutated, the sequence is being changed within the list of amino acids (mutation is a type in the gene)
· A gene can normally work the same with more than one letter (so mutation doesn’t always make a change)

Genetic susceptibility 
· These people have genes that allow mutation more easily 
· Some people are more susceptible to cancer than others 

Most cancer deaths are caused by controllable factors (Most to least dangerous) 
· Tobacco (30%)
· Diet and obesity 
· Viruses 
· Everything else 
· Alcohol
· Lack of exercise 
· UV radiation 
· Environmental exposure (2-4%)
· Genetics 
· Medical procedures 
· (X-rays and chemotherapy)

Tabaco smoke contains over 4800 carcinogens 

· Polonium 210 which is a bi-product of uranium is in nicotine and is a carcinogen 
· Polonium 210 is a poison 
· A Russian reporter was assassinated using it
· Heat from burning vaporizes polonium 
· This causes radioactive layer in the lung and causes cells to mutate 

Benzopyrene carcinogenicity 



Tobacco use in the US
· Lung cancer increased drastically in the mid 1900s 
· When the tobacco companies began targeting women the number of women with lung cancer drastically increased as well

Strong correlation between cancer and diet and obesity
· Carcinogens can come out when cooking food for long periods of time and too hot. 

Beneficial foods protect us 
· Fruits and vegetables, they stimulate production of stage 2 enzymes
· Fiber promotes the passage of waste, it causes the carcinogens from other foods to stick to the fiber and pass through to waste instead of getting in the blood stream 

30% of cancers are due to smoking, and another 30% are due to diet and obesity 

High-risk viruses target p53
· P53 is supposed to eliminate viruses, so they target this first 

Excess alcohol use increases risk of cancer
· Has a powerful carcinogen (acetaldehyde)

Those who are not physically fit are at a higher risk for cancer 

Exposure to UV light induces skin cancer 
· The most common type of cancer in Canada 
· But it is very rare a person will die from it 




Environmental exposure 
· Half man made 
· Low risk 
· EX: pesticides 
· Half nature

The most potent carcinogens are environmental 
· Afflation (in peanut butter, olives, etc)

Phorbol 
· Plant 
· Touching the plant can cause sores 
· Used in labs to induce cancer 
· Most active carcinogen 

Medical X-rays and chemo 
· Benefit from x-rays outweighs risk 

More chance to survive cancer treatment if you have it when you’re young. Less of a chance when you’re older 

Very difficult to target cancer selectively 
· Cannot restore a protein function to a cell 
· If you can’t fix it you have to kill it

Strategy for 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 
· Very power carcinogens 

Cancer cells grow faster than normal cells 

Nitrogen mustards in WW1 
· Works by destroying human tissue 
· Outlawed after WW1
· No one used them in WW2 but everyone had them (as doomsday weapon incase other side used them)
· Survivors from mustard gas attacks had fewer white blood cells
· Mustard gas not only kills white blood cells, but kills everything 
· Damaged DNA which causes cells to die
· By altering the molecule it changed how deadly it was
· Mustine was the first cancer drug which was created by altering nitrogen mustard 

Fast growing cells in the body cause loss of hair 

Cancer drugs cause death and cancer 
· Causes damage to the body 
· When younger your body is more capable to repair the damage then when you’re older 

Serendipitous discovery with E. coli 
· (See lecture slide) 
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