Cancer overview: 
Cancer comes with age, as it is essentially uncontrolled growth, which is known as a hyper-proliferative lesion. It is most common in people over 55. 

72,000 die of cancer in Canada per year.

75% of cases occur after age 55

570 000 annual deaths in N/A

Since 1950, we have been able to drastically decrease the death rate of most illness. However, cancer death rate remains the same. 

Lung cancer has shot up since the 20s but decreased since the 90s due to smokers quiting

Stomach cancer has decreased mostly due to cleaner food

Causes:

It has hard to tell the difference between a cancer cell and a normal cell. The single cell gets out of control and perpetually gets bigger, even so big that it affects major organs (heart, lung, brain, etc.)

A normal cell can only multiply on demand, and no more than 50 times. Plus, it needs to be touching similar cells (same tissue). Cancer cells, however, are very uncontrolled, they divide MORE than 50 times, and are mobile (no need to divide with similar cells)

An immortal cancer cell is known as a HeLa cell. They continued to divide even outside of Henrietta Lacks’ body on a plate. Her doctor however stole these sells from her and sold them. She got no money for this and died. Now HeLa cells are very popular in lab research. 

Malignant cells can go anywhere in the body and causes several “mini” tumours. 

Cancer takes around 20 years to develop. For a cell to become cancerous, it needs 8-10 mutations, which makes it a statistical improbability. These mutations occur over a long time, and this is why children so rarely have cancer. 

Cell division is regulated by stimulation (gas) and repression (brake). Cancer is when these mechanisms stop working. 

The p53 is an important “brake” protein in cells. It is absent in half of cancer cells. 

There are things at the end of the chromosome so that they don’t become unravelled. Once it multiplies 50 times, it loses the shoe lace tips because it breaks off a piece of it a little bit every time. At that point, the chromo unravels and is not readable by DNA so the cell dies.

DNA is a series of letters (either G, C, T, A) and a codon (gene) is a grouping of 3 of these letters.

Each one is to put amino acid on the protein. And that’s all a gene is… amino acides with particularly chemical property attached to proteins. It creates a situation however where certain amino acides are repeled or attracted to each other. This causes the protein to fold up and find a shape. The shape of the protein determines what exactly it does. Every single gene specifies a specific protein. 
 
However, a mutation is essentially a “typo” in a codon. 

The change of word will change the amino acid and therefore the chemical property. If the change is dramatic enough, the protein will unfold in a different way. When you change the shape, the protein doesn’t work anymore. 


Most cancers are caused by controllable factors (diet, tobacco use, etc). Tobacco and obesity alone cause about 85% of cancer. Alcohol and lack of exercise are other big ones. 

A third is caused by cigarettes: over 400 toxic chemicals. 

P 210 (Pollonium 210) is a radioactive element. It is used as a fertilizer in plants. It is mined in huge phosphorous deposits. It comes from huge layers of fossilized bird shit (no joke). There’s a lot of uranium in the ocean where the birds eat. Then when they shit it out, it turns into P210

P 210 is relatively safe depending on the exposure. For example, the metal is not dangerous. 

It is a radioactive materiel, however. It is used in spark plugs and anti-static brushes. 

Alexander Litvinenko, a Russian journalist who criticized his government, was poisoned by P210. 

It’s very rare that metal evaporates but P210 does cause fuck you. The heat of the cigarettes makes it vape, then it will feel cool while going into your lungs. Then, the P210 solidifies again inside your lungs and you get a radioactive metal in your lungs. 
Yay.

The last set of slides describes at the prevalence of cancer risk factors, such as tobacco use and physical inactivity, and the prevalence of cancer screening, such as use of mammography. 
 
Tobacco use is a major preventable cause of death, particularly from lung cancer.  The year 2004 marks the anniversary of the release of the first Surgeon General’s report on Tobacco and Health, which initiated a decline of per capita cigarette smoking in the United States.  As a result of the cigarette smoking epidemic, lung cancer death rates showed a steady increase through 1990, then began to decline.  The lung cancer death rate among US women, who began regular cigarette smoking later than men, has continued to increase, but at a slower rate since the early 1990s. 

The reduction in cigarette consumption has been associated with a decrease in adult smoking prevalence in both men and women since 1965. The difference in cigarette smoking across gender narrowed from 1965 to 1985, a result of smoking becoming more popular among women and higher rates of quitting among male smokers following the Surgeon General’s Report.  


Cooking meat can cause cancer due to the toxins it creates from burning. Fruits and veges protect us from cancer. 

It keeps the digestive system going but also removes nasty parts of food. You limit your exposure to the bad food since it forces food through you.

It also has a chemical property that tends to attract toxic materials. So even though the bad shit may go into your intestines, it won’t get into the bloodstream because the fiber literally pulls it out with it. That’s why it’s good to eat fruits and vegetables. 


The American Cancer Society recommends that individuals eat five or more servings of vegetables and fruits a day for cancer prevention.  Fruit and vegetable consumption may protect against cancers of the mouth and pharynx, esophagus, lung, stomach, and colon and rectum.  However, there has been little improvement in consumption since the mid-1990s.  Less than one in four adults was eating the recommended servings in 2002.


Obesity has reached epidemic proportions in the United States.  The percentage of adults age 20 to 74 who are obese increased from 1960 to 2000 with the largest increases occurring in the 1990s.  Similar trends were observed among men and women.

We ate very differently than we used to, both it quality and quantities

Obesity isn’t just a cancer risk, but essentially everything. Your bones and organs stay the same size, but since your body is so much bigger, everything has to work extra hard.


It is entirely due to this.. Due to two factors: before 1975, you would buy basic ingredients. You would take it home and prepare it yourself. This is the right way to do it. Afterwards, however, we discovered that we like to eat processed foods. Shit we don’t make ourselves. It has stuff added to it that is designed to get you to buy it. They tend to add a lot of fat to keep it flavorful. Fat is tasty to humans. This puts people at a great risk of cancer.  


The other factor is the amount of what we eat. We know eat, on average, twice as much as we need to survive. 

Viruses that cause cancer often target p53. To fit a virus, the body will kill the cell that the virus lives in. The “high risk” viruses avoid this self destruct system by targetting the cell responsible for the self destruct cell, known as p53


The American Cancer Society recommends that adults engage in at least moderate physical activity for 30 or more minutes on 5 or more days of the week. However, similar to trends in nutrition, there has been little change in leisure-time physical activity during the 1990s.  Almost one-third of adults do not engage in any leisure-time physical activity.  Even more striking is that almost half of adults with less than a high school education do not get any leisure-time physical activity.  It should be noted that leisure-time physical activity, as presented in this graph, does not reflect job-related physical activity for the currently employed population. 


Skin cancer is the most common cancer is Canada. It can be dealt with early because it is seen right away, as opposed to say kidney cancer which will go unnoticed until it is too late. Skin cancer death = unlikely


Scientists wanting to create cancer to study it use Phorbol to create it.

The survival rate for all cancers combined and for certain site-specific cancers have improved significantly since the 1970s, due, in part, to both earlier detection and advances in treatment.  Survival rates markedly increased for cancers of the prostate, ovary, breast, colon & rectum, and for leukemia. With new treatment techniques and increased utilization of screening, there is hope for even greater improvements in the not-too-distant future. 


Cancer survival rates have increase primarily due to advances in cancer screening and treatment

They realized that they had something that kills white blood cells. They needed, however, to find a way to make it less aggressive. They changed a few chemical properties, which then became the first chemo therapy for cancer. The difference? The reaction happened slower, and therefore less. It lead to a selectivity between normal cells and the ones that grow fast, since the ones that grow slowly have time to repair certain types of chemical damage. A tumour cell, however, divides so much that the repair system fails due to the same damage as the slow cells are subject to. This leads to the death of the tumour. 



If the slow cell can’t repair itself, however, then the cell might became mutated and lead to cancer from the cancer treatment, Death and cancer = side effect of chemo therapy.

Cisplatin is a very successful treatment drug that inhibits cell division. First used in 1969, now used to 40-80% cancer treatment. Great for ball cancer

It moves in and out of normal cells but is trapped inside cancer cells.

Cytotoxic substances work like mustine (targets all cells)

Taxol effective against breast cancer, but it comes from yew trees. It takes a whole lot of yew trees to get a little medicine, so it’s controversial. Let cancer victims die VS destroying all yew trees.

Taxus Baccata is a tree considered as a better alternative. You can harvest its needles to make the drug, and you don’t even need to kill the tree. Just wait til they fall. Semi synthesis is when you take the thing from nature and isolate the active ingredient (first diagram) and use chemical reactions to alter the properties (bottom diagram)

Now, however, taxol is created. Almost as if it’s a “cell farm”. You can harvest these cells and through a chemical extraction process, you can get the substance you need. They also chemically altered the cells to produce more Taxol then normally, which maximizes the production of this drug. 









SPORTS


performance enhancers invented by Zulu warriors. They would consume it as a way to pump up their courage. Originally it was called Dop, then the Afrikaans called it Doop, and of course, that’s where the term Dope comes from. It was a plant. 

The first athletes to be doped were race horses. Thus, the first dope screening (drug testing) was on horses. 

Caffeine, cocaine, alcohol and Strychnine were all used for doping purposes. They would take these kinds of things as a way of enhancing athletic performance. 
*prof’s note: the only one of these that would ACTUALLY help is the last one… which is rat poison. 

Thomas Hicks ran in the 1904 St. Louis Olympic marathon. It was hot as fuck. Because of the conditions, he collapsed. His trainer and manager picked him up and dragged him along until he started to run again. They secretly administered some mix to him that woke him back up. Nonetheless, he collapsed three more times. Each time, his trainer and manager gave him that shit again. He won the race and is a prime example of how drugs can help.

Adrenaline first used in 1901. However, not ideal for sports. 

They used meth in war. Makes soldiers happier, stay awake longer for Blitzkrieg, confidence for 80% flight death rate, etc.

But most soldiers were athletes and they applied what they learned about drugs at war to their sport life at home. So, first meth was used in sports at 1952 Olympics.

Biker Tim Simpson used it to compete often. He regularly used amphetamines to keep going. However, he collapsed during the race and died. Cause of death was a heat stroke. His death is now associated with the use of amphetamines. Race took place in 1967.

Nerves have several systems. Muscle (voluntary), sympathetic (fight or flight), and parasympathetic (maintenance). The last two are involuntary. Meth stimulates the fight or flight one. It gets heart rate up, and will push the body beyond its limits. That’s how Tim Simpson died… he would have normally passed out due to exhaustion but by taking meth, he pushed his body harder than it should.

Olympics then ban drug use. Not because it is unfair, but because it is unsafe. First tests done is 1967.

Semi-synthesis of testosterone first achieved in 1935, and first used to treat weak victims of WWII concentration camps. 

Majority of steroids are used to legitimate purposes, such as recovering loss of strength or mobility. The drug is actually pretty good. It has good potential, but is dangerous when misused by athletes. 

East Germany started putting steroids in child athletes who showed potential. This was seen as an ethical issue by the Olympics, so steroids were banned. However, Germany had already invested lots of money into these studies, so they designed their own testing labs. But their lab was corrupt. Here’s how: to test drugs, they put urine through a machine. The machine was a long tube with different amounts of stickiness. Molecules would go throw it at different speeds depending on how sticky/slippery they are. Then a graph would be printed, showing at what speed the different elements came out. Each speed was seen as a spike on the graph, and the location of that spike belongs to a specific drug. From there, it works like a finger print matching system. Which drug comes out at that speed? They check their reference sheets and mix and match. So, Germany designed a drug that had no pre-existing finger print, and would therefore not be caught. 

Steroids help build muscle. You still need to work out an incredible amount to see the results. 

It speeds up growth, and thus training. Since the “prime” window is so short for athletes, they feel pressured to take it in order to be drafted, compete at Olympics, etc. 

It is difficult to measure effects of steroids because it is so unregulated. Athletes mix, don’t take them consistently, keep it secret, etc. Not viable data. 

Tetrahydragestrinone was “the clear”, it was undetectable. Patrick Arnold made it in his basement. It was just engineered to be structurally different than all other steroids, so that it was undetectable since it had no finger print on file… remember, the testing is done by matching finger prints but they need an existing reference. 

However, this drug that Arnold made was random… not government controlled. It failed FDA approval, but you can still buy it “underground”. The safety concerns are very high, however. Nevertheless atheletes are tempted to use it. 

Our red blood cells carry our oxygen. They are not living so they die quickly and thus are created quickly. Our bone marrow creates 3 million red blood cells per second. This production is controlled by a chemical called erythropojetin (EPO)

Endurance athletes benefit from more oxygen, so more EPO is good. You can train this superior development by training in high altitudes where oxygen is scarce. 

This leads to blood doping. Athletes will remove high concentrate red blood cells from their body, and store them for months. Once there body balanced out, they once again inject the oxygen fueled blood back into their body to have a oxygen boost during the competition. 

It was banned in 1985.

Instead of getting the blood from someone else, why not use the horomone and push the patient to MAKE their own blood? Why not pump them with EPO?

Turns out that manufacturing EPO’s is rather easy to do. Machines can be programmed to do it. However, it is very wasteful. Large amounts of waste are produced, it is very expensive, and is only useful in a lab environment where you wanna just make small ass samples. 

So the solution is to make a EPO farm by letting bacterias create it. First, isolate the gene you want from the chromosone, which in this case, is the instructions to making EPO’s. Put the instructions into a plasmid. Then put that piece of circular DNA in a bacteria. The bacteria is just a machine that follows instructions. IT then expresses the gene, and will manufacture human protein for you. Very cheap for large amounts. This is called recombinant EPO and it is one of the best drugs in the last 30 years. However, sure enough, it was abused by day one of 18 athletes suffered heart attacks. 

Olympics then banned EPOs all together, but it wasn’t that easy. You can’t test for it because it is something that’s already in the body anyway. The only way to test it is to count red blood cells 

This is what Lance Armstrong used. He was exmamined very hard and gave a lot of blood. Not once was he tested positive. The only way to get him was to exhaust him. There’s no evidence, and the only proof is that he admitted the use of the drug to Oprah Winfrey. He was accused again and again and again and got tired of it so he just said he used it. 








ANTIBIOTICS: 

Salvarsan 606 was the first ever antibiotic and it was great for smallpox, which used to be a huge issue. Invented by Paul Elrich, it was dubbed the “magic bullet” but it wasn’t very drug like. Required many injections of high volume. 

Alexander Fleming found that mold prevents bacterial growth. He then used penicillin and found that he can target a certain bacteria without harming others, therefore isolating the bacteria. The ideal test to be done in vivo would be to see if you can kill bacteria in an animal without killing the animal, but he never did the test because he wasn’t motivated. 

Florey & Chain, however, get word of his work with penicillin and work on their own experiments. Eventually they successfully isolated penicillin. They published their findings. They had two groups of mice… one group with pinicllin treatment, and the other without. After 24hrs, the unmedicated mice died. They went one step further and tested it on a human, who had a small cut on his face. He developped an infection in his face and his whole head was swollen as hell. Like elephant man. He went into a coma and when given penicillin, his swelling went down within a day and he regained consciousness. He died a month later however because they didn’t have the ability to make enough to cure him. 1000kg of mold = 1 gram of penicillin. 

However, these researchers worked in England at the beginning of WWI. They were very worried about getting bombed and lose their research. They asked the U.S. for a safe place to do their research, and the U.S. took over. Corn steep liquor was a waste, and they found a way to make it industrially. Peoria, Illinois becomes penicillin capitol. 

They funneled a lot of money into it since it was so useful for war (infections). They saved up a whole lot for D-day.

When it became available to the public, it changed the world.

Bacterial cells are much smaller since they have a cell wall. They are more dense and more rigid. When the bacteria reproduces, it maintains its outer protection wall. 
Penicillin targets this wall during the split and the pressure becomes too much because there’s no full wall to maintain the pressure inside. The gap causes it to be too weak to hold in the pressure.. The cell explodes and dies. Penicillin basically destroys the enzyme that makes the wall. This is how it only targets the bacteria. There are NO walls on human cells, so the drug literally can’t mess with the human cell. Prof says it is a “True” magic bullet.

Penicillin is still grown but only used as a raw stock to make an array of other drugs. The red part is what comes from nature and through a series of chemical reactions, we rip off the part we want. 

Note: most antibiotic substances were discovered in the 40s and 50s.

A big problem nowadays with antibiotics are that bacteria are growing a resistance to it. This is due to three things: people assume that anything can be solved by antibiotics so they just take them to often, we eat them in our meat because most meat companies give them to animals, and because people don’t follow instruction on dose size and dose intervals. 
When people don’t take it as often as you need to, then the effectiveness is lost and there’s a gap where there was no active drug in your system. In that window of time, bacteria isn’t being killed. The bacteria has time to adapt and divide in that time. The weaker bacteria will be killed, but the stronger bacteria will survive until the window. During that window, you now have strong bacteria growing and taking over. So instead of havning half weak bacteria and half strong ones, you now have 100% strong ones. Survival of the fittest. 


Drug companies don’t do research on antibiotics anymore because it isn’t worthwhile. Doctors are hesitant to prescribe them due to fear of resistance, and they cost very little anyway. So scientist can’t even regain the cost of research in their sales. 

Prof’s note: reserve the value of antibiotics by following dose instructions. 



TOBACCO:

Heart disease, cancer and cerebrovascular disease are the most frequent causes of death in the U.S., and they are all primarily caused by tobacco. It kills over 420,000 people a year in North America.

They say Columbus discovered it in 1492 but tbh he just saw the natives doing it and claimed it as his own. 

It then got introduced to France. It wasn’t done at home back in the day, but in clubs and select areas. It was a social thing. Original way to use it was with pipes, and the pipe would have a long stem because it would help the throat irritation because it cools down. 

They worked to improve smoking over time. The fact that they made it so much smoother and enjoyable, it became more dangerous and more risky. The machine manufacturing as opposed to hand rolling caused for more people to be able to afford cigarettes. Now, average smoker smokes 10,000 cigarettes a year.

Nicotine is the culprit. It takes only 2mg per cigarette to addict the smoker. 

Nicotine is an agonist.

Agonist: on a molecular level, this drug has a shape similar to target receptor so it can interact with it. It allows it to stick to the second messenger. It sends signals without the normal messenger being present. This is what agonists do… send messages without the normal messenger molecule .

Nicotine low dose: stimulate
Nicotine high dose: relax

Nicotine releases dopamine. Dopamine makes you learn and feels good. That good feeling is what the smoker is looking for… it makes it addictive. 

Addictive materials always mess with dopamine in some way. 


Another toxic material in cigarettes is CO. Carbon Monoxide blocks the molecule from carrying oxygen. It ultimately lowers the amount of oxygen available. 

If you smoke, you’re actually more likely to die of a heart attack than of lung cancer. 

Pollonium 210 causes lung cancer. It is radioactive (see cancer notes).

Lung cancer used to be so rare that basically only chimney cleaners would get it. 
Only 400 had it in the states, whereas now 190,000 have it	

It’s not true that smoking makes you skinny. But people do gain weight after they quit smoking because they turn to food to get the dopamine release instead of nicotine. However, the average smoker will not be any different from the non-smoker. But ex-smokers will typically be bigger than non-smokers. Tobacco companies twisted this around to make it seem like smoking will keep you slim. It also damages the elasticity of the skin and prevents the skin from springing back. It then sags and wrinkles. 

The idea is to start when they’re young. Smokers never start smoking after 18, so they used to always target the ads at children. 

The filter is just decoration. It really doesn’t do anything at all. 

Cigarettes are engineered to deliver nicotine. Some of the acids in a cigarette will cause the nicotine to solidify and therefore never enter the body. The ammonia will reverse this effect. It will turn the nicotine back into liquid which means it can convert to gas form and therefore make it into the lungs. 


Light cigarettes are equally dangerous. The paper has tiny holes in them carefully designed to fake-out the test machines. The vacuum causes air to come in through the holes, and thus the machine detects less bad stuff. However, humans aren’t machines and will get the most out of their light cigarettes. 


TIME magazine once published an article about how to prevent heart attacks, Even though cigarettes are the number one cause, they never mentioned it once. Coincidentally, TIME magazine is owned by a cigarettes company. 




Tobacco industries were always getting sued because they had a successful legal strategy. They would delay and reschedule and just wait for the accuser (because they’re sick afterall) to die. However, Rose Cipollone lived long enough to get a verdict against the tobacco industry. 



The black words are the elements of addiction. Tobacco companies then forced the government to add intoxication to the definition, and because it then became the legal definition, it was not considered officially addictive because tobacco doesn’t intoxicate you. 
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