Drugs 101- Midterm 2
Cancer: Cancer is an uncontrolled growth. The growth in our body is usually tightly regulated and controlled but when it goes out of control it is referred to as cancer. In CANADA cancer is the MAIN cause of death. In the states it is responsible for ¼ of the total deaths. Cancer is a disease of the aged since it takes a long time to develop so death generally occurs after the age of 55. Cancer in children is extremely rare. Cancer requires 8 to 10 mutations in the same cell.  5 year survival rate for cancer
Hyper Proliferative Lesion- Benign: It grows at a relatively slow rate. A wart is an example; it is not a type of cancer but it is still a growth. In some parts of the world they can be life threatening due to the wart getting too big and preventing normal functions of the body. Usually only causes of death in poor countries where there is no access to medical care.
Hyper proliferative lesion- Malignant: The growth is completely out of control and the situation leads to interference with the normal functions. It consumes too many things in the body and it is mobile. 
Treatment: The treatment is unpleasant; people claim that it is worse than the disease. The treatment guarantees damage toward the patient. There has not been a dramatic change in the death caused by cancer since 1950. Cancer treatment has progressed but is still not very effective but the major cause for the static levels of death in cancer is the increase in the rate of cancer because of lifestyles. Women are smarter than men which is why the levels of cancer are higher in men.
Cancer in Men: Lung cancer is the largest cause of cancer and men and has recently been decreasing. Other forms such as prostate, colorectal, and stomach have gone down. Lung cancer is what makes the difference between men and women.
Cancer in Women: Lung cancer death rates have doubled in the past 25 years. Breast cancer death rates have remained unchanged. Colectoral, stomach, and uterine cancer have been decreasing over the past 50 years. 
Cancer cells: Cancer cells occur when the body has a defect in it. Normal cells mutate into cancer cells and keep replicating without the STOP function. This creates uncontrolled growth that destroys the functions of your body. Acts like a parasite that consumes your body (make your own parasite). The cell can divide over 50 times (immortal). The cells are also mobile (metastisis); this is dangerous because they can move throughout the body and take over systems. 
Normal Cells: Normal cell growth is tightly regulated; the cells only divide on command. The cell can only perform a maximum of 50 cell divisions before it dies. There is a built in clock that counts the number of times a cell divides and when it has reached its limit of around 50 (more for white less for nerve) the cell destroys itself. Cells must always be touching similar cells, they will die if they are not linked to similar cells. 
HeLa cells: Cells form Henrietta Lacks; these cells were cancer cells that could be grown in a lab. The cells grew really quickly and were the most popular human cell line to choose. They are still alive and available today.
Cascading Chemical reaction: Consists of stimulation and repression. Complex system. Cancer  mutations create loss of function and a breakdown in the cascading process. Usually the off switch in the reaction is broken. 
P53: Important braking protein. Important protein in apoptosis (suicide)
Apoptosis: Programmed cell death. Occurs after embryo development, in wound healing, and to protect the body from viruses and cancer. 
Tumor Formation: Requires 8-10 mutations of the same cell. Mutations happen continuously and damaged cells are eliminated from the body. Accumulation of enough mutations to acquire cancer requires more than 20 years on average.
Chormosomes: Tips are like shoe laces they become frayed with age. 
Genes: They are a set of instructions to make proteins using 3 letter words called codons. Each codon specifies an amino acid in a protein. The sequence of amino acids determines protein structure. 
Mutation: Typo in the gene coding for the wrong amino acid creating a defective protein. 
Oncogenes: Determine your genetic susceptibility to cancer. 
Tabacco: Controllable cause of cancer. Tobacco smoke contains over 4800 chemicals. 400 toxic chemicals and 40 carcinogenic chemicals. Nicotine is the addictive substance. Polonium-210 is a carcinogen in cigarettes. It is a radioactive element that comes from the ocean. Alpha emitters are safe when they are on the outside of your body. Alpha radiation on the inside of your body is lethal. The exposure to radiation causes a mutation. Incomplete combustion generates dangerous materials. 
Benzopyrene Carcinogenicity: Phase 1 and phase 2 metabolism works to remove the chemical from the body safely. After phase 1 occurs the chemical is turned into a highly dangerous and radioactive substance that can react with DNA and alter its structure. 
Tobacco Companies: Realized they were only selling to men so they began targeting women. 
Diet: Strong correlation of cancer with diet and obesity. Cooking generates bad materials from incomplete combustion. The same substances that generate flavor are dangerous. Frying and barbecuing is the most dangerous way to cook food. Fruits and vegetables protect us because they stimulate the production of phase 2 enzymes. Fiber is good for you because it promotes the passage of waste; carcinogens stick to fiber as well. 
Obesity: Obesity has reached epidemic proportions in the US. Obesity increases you risk with everything because your body is not designed to be that big. (Heart, lung, and liver).  Pre packaged food, fried food, and fat is the reason for increased obesity. The portion size has increased since people associate quantity with value instead of quality. 
Viruses: Viruses are responsible for 15% of cancer deaths. High risk viruses target p53. The biochemical processes viruses undergo are similar to that of cancer cells. 
Guardisil: Drug created to prevent the spread of cervical cancer by preventing HPV. 
Alcohol: Excess alcohol increases your risk for cancer. Metabolism of the alcohol creates a carcinogen. Acetaldehyde is a very powerful electrophile that is universally carcinogenic. People that lack the second enzyme  (acetaldehyde dehydrogenase)  are more prone to hangovers as well as cancer. 
UV light: Induces skin cancer; everyone is susceptible but some people have higher risk. Risk of dying from skin cancer is relatively low since it is not difficult to get spot treatment. 
Environmental Exposure: Risk of dying from chemicals in the air is unlikely because your exposure is limited. Natural sources contribute the same amount as manmade sources in the environment. 
Targeting cancer cells: Cancer is very difficult to target selectively. Impossible to correct the non functional enzymes or proteins. You would need to be able to get to the genetic level to fix it. Drugs cannot block the protein function or restore it. 
Cancer drugs: Since cancer cells are very similar to normal cells the only thing the drugs can target is rapid cell division therefore the faster growing cells are killed first. Can also cause cancer by mutating your DNA.
Chemotherapy: The goal is to kill the cancer faster than you kill the patient. Side effects are guaranteed because you are eliminating the majority of the cells. Side effects include death, cancer, extreme nausea, vomiting, hair loss, immune suppression, sterility. 
Nitrogen Mustards: Destroy tissues. Used in world war 1 and 2 as well as in air raids. Led to the first cancer drug mustine.  
Cisplatin: serendipidous discovery with E.Coli where it was observed that it inhibited cell division. Approved for human use in 1978. Today it is used in 40-80% of all cancers. Activated when it reached cancer cells. 
Yew trees: Used as poison for centuries; the king of Eburones killed himself with it. Wines stored in casks made form yew wood were poisonous. Realized that poisons could be medications. Found that yew bark extract was cytotoxic so it was used as a toxic substance called taxol that could fight breast cancer. The demand overbears the production rate. 
Taxus Baccata: European yew that is made from semi synthesis. Discovered by Robert Holton. Taxol is now manufactured using cell culture. 
ANTIBIOTICS
Life expectancy: It has doubled in the last 100 years. The causes of death have shifted form infectious disease to wear and tear. Quality of life has increased dramatically in Canada. In developing countries illness still dominates. 
History: Plagues were common and most cures and treatments failed. The causes of disease were unknown and post natal infections led to a 30% death rate. The surgery survival rate was less than 30% in WW1 and 2 there were more deaths due to infection than combat. John  Snow disproved Miasma theory in 1854. Agostino Bassi showed microbes cause disease. Atharva Veda identifies living animals cause disease. 
Louis Pasteur: Develops pasteurization in 1864. 
Joseph Lister: Develops Antisepsis. 
HC Gram: Stains bacteria in 1884
Paul Erlich: Developed Salvasaran 606 to for syphilis. Created this by observing that trypan red selectively colors trypanosomes. He observed that As is similar to N but more poisonous. One a noble prize in medicine in 1908.
Prontosil: Only worked in vivo when it was metabolized into sulfanilamide; developed by Gerhard Domagk
Sulfanilamide: Became the first sulfa drug in 1932. It worked and saved lives during WW2. Sulfa drugs work by inhibiting bacterial growth; they mimic the natural substrate so the drug gets jammed in the enzyme. He won the nobel prize in medicine in 1939.
Alexander Fleming: Contaminates culture in 1928 and noticed that mold prevented bacterial growth. He published his results but no one paid any attention to them. 
Howard Florey & Ernst Chain: They isolated penicillin in 1941 at the beginning of WW2. They published their findings and the production of penicillin was moved because Britain was not a good place to do it.
Penicillin: It was first produced in milk bottles but this did not provide enough of the desired product. They built machines to isolate penicillin. American companies took over and they produced penicillin off corn steep liquor which is a waste product from producing corn. They used fermenting processes with slight alteration to make mold and Illinois became the capital of penicillin production. Fleming, Florey, and Chain received a nobel prize in 1945. Major penicillin side effect is allergy.
Merck Isolation Method: A better extraction method of penicillin created by the drug companies. Penicillin production became a war priority. Eventually it became available to the public as well. 
Bacteria Cells: Bacterial cells are different from human cells because they have a rigid cell wall. Penicillin targets bacterial cells by destroying the enzyme necessary for cell wall synthesis . The beta Lactam ring is responsible for this. 
Antibiotics: Most antibiotics today are artificial since they are generally more effective with less side effects. Semi synthesis designs better antibiotic drugs. Commodity chemicals. Pharmaceutical companies make very little off of them.
Cephalosporin: Found in Italian sewer. It is similar to penicillin therefore people with allergy tend to use this drug. 
Streptomycin: Found in chicken throats and inhibits protein synthesis. 
Tetracycline: Inhibits protein synthesis and is semi synthetic. A side effect is that it can make you photosensitive. It also interferes with calcium metabolism. 
Antibiotic Resistance: It is a growing problem and this is due to the fact of improper antibiotic use. Missing doses creates resistant bacteria because only the strongest bacteria survive. Prophylactic use is another cause of this which is feeding antibiotics to animals so they don’t get sick.
Nosocomial infections: Bacteria that are found in hospitals because they are very resistant.  
Necrotizing fasciitis: Flesh eating disease. 
Staphylococcus aureus: Common bacteria
Debridement: Medical removal of dead, damaged, or infected tissue. 
TOBACCO
Tobacco: The top 3 causes of death in the states are all a factor of tobacco intake. Kills approximately 420000 people per year.  Average smoker smokes 10000 cigarettes per year.
History: Columbus discovered tobacco in 1492. Natives drank smoke from tobbagos. Jean Nicot introduced tobacco to France. It was used to revive drowning victims. People began smoking in clubs and water pipes became popular in eastern countries. During the time of Aristocracy snuff became popular (snorting tobacco). Chewing tobacco was also popular among the masses. Cigarettes were originally rolled by hand but when they became machined rolled it became dangerous because it caused an increase in consumption.
Flue-Curing: Reduced the harshness of smoke so when it burned it didn’t produce as much acid. 
Causes of danger: Mass production allowed people to smoke more. Flue curing allowed people to inhale the smoke deep into their lungs causing them to become more addictive. The consumption since the 1800s has increased dramatically. 
Nicotine: Nicotine is the addictive substance in cigarettes. 2mg per cigarette is required to satisfy an addicted smoker. It acts on acetylcholine receptors and the messenger binds to the receptor causing a shape change. It is an agonist at low dose therefore it sends the signal to transmit a message without the normal messenger. Nicotine is an antagonist at high doses, It binds to the receptor without creating a biological response. Smokers regulate the dose when they want to be stimulated they inhale a low concentration so it acts as an agonist. When they want to be calm they inhale deeply so it acts as an antagonist.  Nicotine stimulates dopamine release which is involved in the bodies reward system. 
Pesticide: Nicotine can be used as a pesticide, a lethal dose is 60mg. It is a common form of poisoning in children (similar to cyanide in strength). 
Elephants; Nicotine can be used to kill elephants. 
Stimulation: Nicotine stimulates the heart muscle which can lead to heart attacks which is one of the leading causes of death. 
CO: This is one of the toxic substances in cigarette smoke. It interferes with your bloods ability to carry oxygen. Carbon monoxide sticks to the iron in your blood and lowers your body’s ability to transport oxygen. 
Polonium 210: Radioactive source that attaches to your lungs. 
Carcinogens: Carcinogens in tobacco smoke include Benzopyrenes, Nitrosamines, Aldehydes, Epoxides, Aza-arenes, and Trace metals. These chemicals are all inhaled into your lungs. 
Alton Ochsner: Linked cancer to smoking in 1919. The only people that had lung cancer before cigarettes were chimney sweeps. 
Advertising: Men started smoking before women. They associated cigarettes with glamour, they paid movie stars to smoke in movies, and they provided cigarettes free to soldiers to addict them. Cigarette companies noticed their product was only being consumed by men so they began to target women. Associated weight loss and smoking (untrue). Ads began to target children so people would start smoking when their young to get them hooked. They promoted that it was a sexual display.
Wrinkles: smoking creates wrinkles since CO damages the collagen in your skin 
Emphysema: The need for a whole in your throat to bleed and is a major cause of death. 
Pregnancy: Smoking during pregnancy leads to a low birth weight. 
Drug delivery device: Cigarettes are highly engineered so they burn at a specific rate and measured to burn completely. Cut costs by blending different types of tobacco’s (high grade and low grade). It is easy to induce additives to better the flavor and burn rate. TiO2 keeps the paper lit and burn rings are incorporated to allow certain areas to burn quicker than others. (Thin area burns when smoker draws, thick area burns slowly between puffs. 
Filter: The filter is a decoration and traps nothing. 
Light cigarettes: They are just as dangerous as regular. People tend to smoke more light cigarettes. Beat the testing system by outsmarting the machines. The smoking machine collects fixed amount of smoke. Light cigarettes contain vent holes so air gets sucked in. People alter their behavior to get the appropriate dose; they cover the vent holes, draw more deeply, or smoke more to compensate. 
Tobacco Companies: Tobacco companies suppress information on the harmful effects of  cigarettes. 60 minutes was not allowed to talk about the negative effects of tobacco because CBS is owned by a tobacco company so they suppressed the information. During law suits tobacco companies delay long enough until the person dies so they don’t have to fight it. Rose Cipallone was the only women who lived long enough to win a settlement against a tobacco company. 
Safe cigarettes: They developed safe forms of cigarettes but never marketed them because it would be admitting there is something wrong with their product. Eclipse uses charcoal to reduce chemicals and the accord uses a battery powered heater.
Florida sues big tobacco company: Had multimillion dollar payment arranged because tobacco companies always claimed their products were not addictive. 
Intoxication: Intoxication was listed in the definition for an addictive substance. When you smoke you don’t become  intoxicated so companies used this as a way to claim that their products were not addictive even though they fit all 4 other factors. 
Quitting tools: Nicotine gum is used to reduce your intake of nicotine but there is no such thing as a gradual decrease to 0. Other products that work the same way are the patch and inhaler.
Chantix: It works as a partial nicotine agonist and is a prescribed material. Works the same way as nicotine.
Cystine: A product investigated as a cure for smoking since it is a partial nicotine antagonist. It is difficult to make synthetically and lacks many drug like properties. It’s considerably similar to morphine so they used morphine technology to make the drug easily.
Cold Turkey: The best way to quit.
VACCINES
Immune system: Once infected by a virus you become immune. It uses weapons such as Poisons (complement and defensins), Antibodies (Immobilize invaders and selectively destroy invadors), and Microphages (Cells that eat foreign cells and kill infected cells). 
Innate Immune System: Provides an immediate response that is non-specific. All cells are targeted and provides an immediate maximum response. Tissue damage causes release of cytokines which cause inflammation and leukocytes.
Leukocytes: Destroy invaders. 
Inflammation: Gives easier access for immune cells. 
Adaptive Immune system: There is a lag time between exposure and maximum response. The response is selective therefore they are only invading cells that are targeted. The immune system retains a memory of the infection so the next time the response is immediate and strong. 
Antibodies: They are the key recognition device. The tip of the molecules have a sticky surface and the colors on the structure correspond to different chemical environments to provide the molecule with selectivity. A small portion of the antibody sticks to epitopes. Epitopes are around 30 atoms wide. The immune recognizes a tiny part of the pathogen. The body makes many different antibodies and they are all unique so they only stick to specific molecules. 
Antibody Production: Antibody production is random and each antibody is against a certain epitope. The body can only store so many antibodies so they make a small amount of many different types. They manufacture large quantities only when needed (during attack). 
B-cells: B-cells carry antibodies. Each B cell carries a different antibody therefore it only recognizes one epitope. The antibodies are displayed on the outside of their membrane and each B cell can only acquire 1 antibody. The body carries small amount of each B cell in order to recognize as many epitopes as possible. An immune response triggers replication of certain B cells and the amplified b cells target the invaders. After the infection some b cells become memory cells so the cell is still in slight excess. 
Memory cells: Each infection generates memory  cells that is why as you get older your body contains more memory cells. Less than 5% of b cells in a new born are memory cells and over 50% are memory cells in adults. Memory cells give you immunity. Next time the microbe invades you get an immediate and specific response. Microbes are killed quickly before the infection develops which prevents you from getting sick. 
Viruses: viruses live inside cells so the antibodies can’t get in. Infected cells display parts of viruses (viral protein segments on MHC receptors). 
T-cells: Cells made to destroy viruses. For a t cell to function there needs to be both a killer and a helper cell. The receptor is on the outside of the cell. T cells recognize the MHC display and stick to infected cells and the helper t cell sends a chemical message to the killer t cell to destroy the cell. This ensures that only the proper cells are destroyed. T cells can also become memory cells.
Small Pox: Small pox has a 20-40% mortality rate and disfigured 70-80% of its survivors. Today small pox only exists in CDC and in store as a biological weapon.
Variolation: This was practiced by many cultures by collecting a sick persons puss and injecting it into another person. It was a deliberate way of infecting someone with a mild case so they could insure that they wouldn’t die.  This form of treatment was brought to England by Lady Montigu, it was performed there but it was very high risk. 
Edward Jenner: He noticed that milk maids who were infected with cowpox did not get small pox. Jenner tested his hypothesis by experimenting on children. This led to the evolution of vaccination which was much safer than variolation. 
Cowpox vaccination: was an incredible success that eradicated small pox from industrialized countries. It was still a threatening factor in developing countries though. Global eradication was targeted in 1966 and by 1977 the disease was eliminated. People born before 1972 have the vaccination scar from the needle used when injecting. The vaccination simulates the disease so the body creates memory cells to create immunity. 
Anthrax: This was a serious illness in livestock. Pasteur attenuated anthrax bacteria by heating it. He used the attenuated version to inject into cows so they would build up immunity. Because it is a mild version of Anthrax a booster shot has to be administered as well. 
Attenuated infection: A milder version of the infection by treating it with heat or chemicals. This lowers the chance of attaining a severe infection when being vaccinated. 
Polio: Around 1% of polio is paralytic. There were many polio epidemics in the 1900’s; president Roosevelt was a survivor. Rates of polio decreased to about 300 then increased again to around 1800. The main barrier to the eradication of polio is politics. There is currently a global eradication initiative. 
Salk Vaccine: Used the dead virus to vaccinate; this also required 2 shots. This vaccine was extremely safe since it used a dead virus and was also very effective. One batch of vaccine was defective; several batches contained the live virus. This cause thousands of cases of polio. 
Sabin Vaccine: the vaccine was switched to an attenuated virus. There was a small risk of polio and the vaccine was administered orally. This form of vaccination was adopted by most countries. 
Influenza: Influenza causes seasonal colds which infects 5-15% of the population. 
Flu Vaccine: Uses dead virus to vaccinate. There is an excellent safety record since the dead virus does not cause the disease. It is important to get vaccinated early since it takes 21 days for full immunity. The main side effect of the flu shot is egg allergy. 
Anti Vaccine Propaganda: This exists and an increasing number of hospital workers are not getting their flu shot. Modern anti vaccine activists focus on autism because they state that there is a correlation between vaccines and autism. 
Autism: Autism symptoms appear around age 2 which is when all the vaccinations are done which is why it seems as if there is a relationship. Wakefield study reassured this hypothesis but the study was a fraud. 
H1N1: There was a resistance to the vaccination due to preservative worries. Thimerosal preservative is safe; it contains mercury but the amount is less than in one piece of fish. 
Adjuvant: These are added to the shot to reduce the need for a booster shot. Alum was used as an adjuvant in early vaccines. Lipid adjuvants were discovered in the 1970’s and are used today.
Squalene: associated with Gulf War Syndrome. There is no squalene present in military vaccines and squalene is a normal human metabolite used to make steroids. It is also sold as a nutritional supplement. 
Adverse effects: Vaccines occasionally cause adverse effects. Most are minor and include swelling, redness, soreness, dizziness, allergic reactions (rare), and disease (rare). 
Unvaccinated: The unvaccinated keep the disease alive and make it really easy for outbreak to occur. As long as the disease is on the planet everyone should be protected. Pertusis reoccurred in Japan after they reduced vaccination rates. 
Cervical Cancer: Kills 250 000 women each year and is only found in sexually active women. It is a viral disease caused by the Human papilloma virus (HPV). There are over 200 types of HPV and only a few of them cause cancer. The viruses target p53 and shut down the suicide system. 
Vaccination: Found that you could get the immune response with the empty virus capsid since the capsid protein is immunogenic (only need a small part). 
Guardisal: vaccination created to fight cervical cancer made from virus protein. It is manufactured in recombinant yeast and is effective against types 6, 11, 16, 18. It is very safe since it dies not use a complete virus. The vaccine only works if you are previously uninfected so they say it is best to administer before one becomes sexually active (9-13). 
Barriers: Politics is a major barrier to eliminating cervical cancer. People resist vaccination against the virus because they do not support pre-marital sex.  The HPV vaccination has no effect on sexual activity. 
HIV: Emerged in 1981, the virus spread rapidly through unsafe sexual practice. Anal sex is responsible for the early appearance in homosexuals and is the primary route of transmission in North America. Bareback sex allows easy transmission (prevent it wear a condom). Dry sex; this is primarily used in countries like Afrika where the man is dominant. 4th leading cause of death worldwide. 
Politics and Bullshit: Leaders refused to acknowledge that they had AIDS in their country because it was a disease associated with homosexuals. The religious fundamentalists in the states blocked education programs, resisted condom distribution in Africa, and promoted unrealistic solutions like abstinence. 
South Africa: Thabo Mbeki resisted AIDS drugs in Africa because he claimed HIV did not cause AIDS. He did this for the economic factor since dead people cost less. 
Treatment: The disease is 100% fatal but the life expectancy has doubled to 20 years since 1981. This is with the use of triple combination chemotherapy. Treatment is very unpleasant and your life becomes dominated  by medication. The side effects are harsh and include rash, nightmares, lipdistrophy. The drugs cost approximately 10 000 dollars per year. Most cases are in countries that cannot afford treatment. 
HIV vaccine: Testing early vaccines was difficult because the virus only affects humans. It is very difficult to find volunteers for clinical trials. The AIDS virus targets helper T cells; the initial symptoms are like flu symptoms, then there is a chronic period until your immune system reaches the threshold level where your entire immune system fails. 
Acute phase: The acute phase of HIV lasts 8-10 weeks where flu like symptoms occur and there is a high viral load. The phase ends when the immune system reduces viral numbers to low levels. A normal infection would be cleared but HIV lives in cells that tries to destroy it.
Chronic Phase: Lasts 8-12 years where the person is asymptomatic but they are still fully infectious. Viral replication is very high and the immune system destroys most viral particles (99.9%). A few particles escape and cd4 actively seeks out these particles. CD4 is slowly depleted and the phase ends when the immune system runs out of CD4 cells. 
AIDS phase: This lasts from 2 to 4 years. The person is fully infectious and the viral replication is very high. The immune system is destroyed and secondary infections cannot be cleared by the immune system. The person dies form secondary infection
STOMACH ULCER
Gastro-Intestinal System: Located at the bottom of your body. The stomach is located in the middle of your chest directly under your rib cage. 
Stomach: The stomach is a storage device that stores food acting as a survival device so we only have to eat 3 times a day. The stomach breaks down some carbohydrates and proteins into amino acids. Many stomach problems are caused by  excess acid. Many stomach problems are caused by eating too fast or eating too much. 
Digestion: Digestion breaks biomolecules into building blocks. Acid does not break down the food in our stomach it only aids the enzymes. Enzymes work best in acid therefore the stomach allows the enxymes to break down food more effectively. 
Small Intestine: The small intestine digests fats. Fats are broken down absorbed and then reassembled. Enzymes called lipases carry this out. Stomach acid is corrosive so as things exist the stomach they need to be neutralized (base).
Antacid: These are used to neutralize excess acids. This is only short term protection for the problems that are occurring though. Use chemical bases;  Sodium Bicarbonate is the most common. 
Sodium Bicarbonate: The same product as in baking soda. Carbon Dioxide is generated as a bi product therefore on of the side effects is bubbling. It’s cheap and fast but it causes gas and the intake of sodium is bad for your health. 
Alka Seltzer: Contains NaHCO3, citric acid, and ASA. When you place this substance in water it reacts (marketing trick). Makes it work less effectively. Gold version is the same but does not contain ASA. A teaspoon of baking soda gives the same effect.
Calcium Carbonate:  Most common basically flavored chalk. All of the products work the same (rolaids, tums). Calcium is also good for osteoporosis but medication used for this also contains vitamin D to regulate the intake into your bones. Natural source of calcium is not good. It’s cheap, long lasting, and a source of calcium but it has tetracycline toxicity and can create kidney stones. 
Metal Hydroxides: Contained in Milk of Magnesia. It is fast acting, long acting and no gas is produced. It acts as a laxative. 
Gaviscon: Al(OH)3 Fast acting and long acting but creates constipation. 
Maalox: Contains both Mg(OH)2 and Al(OH)3 so the laxative offsets the constipation. 
Maalox plus: Contains simethicone to produce gas. Has no medical benefits. 
Pepto Bismol: This is not an antacid. Bismuth kills bacteria it is related to salicylic acid. 
Gastric Ulcers: Whole in the tissue of your digestive system and is a result of the acid eating through the stomach. 
Duodenal Ulcers: Occur in young people in the upper portion of the small intestine. 
Gastro Esophageal Reflux Disorder: GERD causes heartburn. It is caused by a malfunction in the sphinct where the valve does not function properly. The valve doesn’t close properly so if you eat too much it causes the valve to open the wrong way. Once it occurs it will never return to normal.
Histamine: Antagonist that sticks to messengers to prevent the normal signal from being transmitted. Made it to work selectively in the stomach. 
Tagamet: Introduced in 1976 and was a blockbuster drug (over $1 billion). It was designed based on the structure of histamine in the body. A side effect is gynecomastia (man boobs). 
Omeprazole: Proton pump inhibitor to reduce acid production at the source. Since patent was going to expire they designed an alternative drug that was basically identical. 
Esomeprazole: Different “handedness”, advertised to doctors that it had a longer effective time period. 
Stress: Believed ulcers were caused by stress so they were a psychosomatic disorder. 
John Lykoudis: Patented the use of antibiotics to treat ulcers. 
Robin Warren: Finds bacteria in gastric biopsy. Gary Marshall worked with him to isolate the bacteria. Marshall infected himself in 1984 and cured his ulcer with the use of antibiotics. Won 2005 nobel prize for finding a cure for ulcers. Doctors began prescribing after Tagamet patent expired. The us of antibiotics to treat ulcers was not good for business. 
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