Topic 2: Micronutrients – Vitamins

Did you know…
· Vitamin A was given the first letter of the alphabet because it was the first to be discovered
· Riboflavin (Vitamin B2) was once known as Vitamin G
· Berries, dark chocolate and green tea are all good sources of anti-oxidants

Lesson 1: Vitamins I
Video 1
· Vitamins are nutrients needed in small amounts to prevent deficiency diseases
· A balanced diet contains all the vitamins in the required amounts
· 13 different vitamins
· Fat-soluble vitamins: A, D, E, K
· Water-soluble vitamins: B1(Thiamin), B2 (Riboflavin), B3 (Niacin), B5 (Pantothenic Acid), B6 (Pyroxidine), B7, B9, B12, C
· Vitamins were named in order of their discovery, though certain vitamins were found to not truly be essential and so they are removed from the naming list
· Francois Magendie
· French physiologist
· [bookmark: _GoBack]Experiment: took a dog, and he fed the dog nothing but sugar, and the dog did not do very well; it expired on the 32nd day of this experiment
· Wondered if there is any single food that can actually sustain life
· The food that they thought about in those days was, bone broth
· Why? It was cheap, it was readily available: you can just cook up bones
· Goal: feed to people who were mal-nourished who were very poor
· Today: we know bone broth is really just gelatin that leeches out of the bones
· Brodo's: place in NY, people line up all around the block to get various versions of bone broth
· Very low on vitamins & does NOT sustain life 
· Beriberi
· Translates to: "I cannot, I cannot." Sri Lanka, (formerly Ceylon)
· Virtually crippled people (they just cannot do anything)
· Dr. Christian Eijkman thought this disease was transmitted by germs
· Test: take some blood from someone who was suffering from beriberi, and inject it into chickens to see whether or not they would also get the disease
· Nothing happened with these injections
· One day he noticed that his chickens were getting sick, and they were showing signs of beriberi, even though nothing had been done to these chickens
· Had to do with diet, military rice was the nice polished white rice. The cook switched the chickens to a diet of brown rice. The chickens that had been fed the polished rice developed Beriberi, and the chickens that were fed the whole-grain rice recovered from Beriberi
· Eijkman incorrectly interpreted this information, and he thought that it was something in the polished rice that carried a toxin, and something in the bran somehow neutralized that toxin
· Later on convinced that Beriberi was caused by a nutritional deficiency & not a toxin
· It was well known that the diet in people who suffered from Beriberi was mostly based on polished rice 
Ex: common in areas and prisons where it was white rice that was the staple of the diet
· Vitamin B1
· Gowland Hopkins and Eijkman, received a Nobel Prize for the discovery
· Could be used to reverse beriberi
· Casimir Funk coined the term “vitamin” from “vital amine”
· Vitamin B1 = thiamine

Activity 1: Vitamin B1
· Which of the following statements regarding the discovery of Vitamin B1 are true? Select all that apply.
· Frederick Gowland Hopskins Casimir Funk isolated the anti-beriberi factor
· Casimir Funk coined the term vitamin for “vital amines” 
· Gerrit Grijns believed that polished rice carried a toxin Gerrit Grinjns convinced Christian Eijkman that beriberi was caused by a nutritional deficiency
· Christian Eijkman initially thought that beriberi was caused by a nutritional deficiency. Initially concluded that beriberi was caused by a toxin in the starch of white rice and the something in the bran of brown rice neutralizes the toxic
· Christian Eijkman and Frederick Gowland Hopkins received the Nobel Prize for the discovery of what is now known as Vitamin B1.
· What did Christian Eijkman identify as the cause of beriberi?
· A dietary change in the consumption of white rice instead of brown rice
· The rise in beriberi is linked to a change in diet from brown rice to white rice. Christian Eijkman, a Dutch physician, made this correlation after observing chickens that developed the symptoms of beriberi and eventually traced it back to a change in their diet from brown rice to white rice. As mentioned in Question 1, Christian Eijkman was convinced by Gerrit Grijns and proposed that the bran of brown rice contained a substance essential in the prevention of beriberi, which was later identified as thiamine (vitamin B1). 

Video 2:
· Dr. Joseph Goldberger
· Was an epidemiologist
· Someone who searches out the roots of disease
· The surgeon general of the US asked Goldberger to take a look to see what was causing this disease called pellagra
· Pellagra
· Affecting a lot of people
· Mostly in the southern states
· Did not have a very varied diet
· Most common among cotton pickers
· Known as the disease of the four Ds
· Dermatitis
· Diarrhea
· Dementia
· Death
· Experiment: give some of the voluntary prisoners diets that were identical to the ones that the cotton pickers were used to
· corn-based diet, very little meat, very little dairy products
· was able to show that they went on to develop pellagra
· To add onto this experiment, he conducted another one to see if pellagra could be transmitted
· “Filth parties” in 1916 he injected 16 volunteers (including himself), his wife, and his assistant to see if pellagra was a communicable disease
· Injected his wife & himself and came to conclude that he was not able to transmit pellagra
· Clear: there was a dietary connection
· Question: what was the pellagra preventative factor?
· Solved by Dr. Conrad Elvehjem
· Isolated a specific substance, a compound from food, which we now know as niacin, or vitamin B3, nicotinic acid
· Vitamin B3, (nicotinic acid) was the pellagra preventative factor
· If vitamin B3 is not present in food, it can be present in the body from tryptophan
· Tryptophan
· An amino acid
· Anyone who's consuming sufficient amount of protein will not be deficient in niacin, because some of the amino acid tryptophan will be converted to niacin
· However, when pellagra was a problem, they weren’t eating high protein diets either so this didn’t help
· Niacin
· Reduces cholesterol
· Niacin has an advantage (compared to the drugs), in the sense that it raises the HDL (the so-called good cholesterol), more than the statins (the drugs) do, and it lowers blood fats, called triglycerides (linked to increased risk of heart disease)
· Problem with using niacin to try to control blood cholesterol: it has to be used in high doses & causes a side effect
· Side effect: facial flushing -> causes the skin to become noticeably red, and also a feeling of pins and needles
· Has no real consequence, it’s just annoying which is why people tend to give up Niacin
· Those who stick with it can actually control their cholesterol, although statins (drugs) seem to be a more popular way to go
· B Vitamins
· Coenzymes: mechanism of action for B vitamins
· Coenzymes work with enzymes
· Enzymes are biological catalysts & proteins that are made in the body that enhance all of the chemical reactions that, together, constitute life
· For these enzymes to work properly, they have to collude with the B vitamins (that's why they are called co-vitamins, or cofactors)
· The different B vitamins will react with different enzymes, and they take part in many processes
· Involved in energy production: comes from converting the food that we eat into carbon dioxide and water, which we exhale, and at the same time, we produce energy
· Do not mistake vitamin B for “pep pills”
· Advertisers & Vitamin B
· Advertisers will make hay with the fact that B vitamins are involved in the body's energy-producing processes, and they claim, for various products, that the B vitamins do the same thing
· Ex: RedBull: loaded up with B vitamins in order to try to make this energy claim
-> jitteriness or the energy that you get there is from the caffeine (not B vitamins)
· Ex: Airborne (medication, remedy for common cold): claim that it gives you energy because of the B vitamin content
· Ex: buying super B energy complex vitamins: the insinuation is that this will rev you up and give you energy
· This is NOT the case for the past 3 examples
· True: people will lack energy if they are deficient in B vitamins
· False: taking extra B vitamins is going to give any more energy
· Vitamin B6
· Deficiency in vitamin B6: you will feel weak, sleepy, and there will be some neuropathy, feeling of tingling in the extremities, and sometimes even personality changes
· Classic sign of vitamin B6 deficiency: dermatitis, (skin outbreaks, and the tongue becomes sore and red and smooth)
· Note: these symptoms/signs are associated with many other conditions as well
· If someone is really deficient in B6 because of an awful diet, (unusual in North America), then giving vitamin B6 supplements will solve the problem
· Warning: very high doses of vitamin B6 will cause some neuropathies therefore there isn’t really a need to take vitamin B6

Activity 2: Vitamin B3
· What is the name of the deficiency caused by a lack of Vitamin B3?
· Pellagra
· Which statement regarding Vitamin B3 is correct?
· It can be made in the body from tryptophan
· It is also known as thiamine niacin
· It is IS NOT the active ingredient in “pep” pills 
(energy supplements contain B vitamins as a marketing strategy)
· It can lower raise HDL and lower triglyceride levels if consumed in low doses

Video 3:
· Folic Acid
· Folic acid can reduce the risk of malformations known as spinal bifida (during pregnancy)
· Spinal bifida: a neural tube defect where the spine doesn't close properly in the baby
· Main reason why folic acid is now added to many foods
· Added to flour as a fortifying substance (breads will contain folic acid)
· Evidence: there has been a steady decrease in the incidence of this terrible condition (spinal bifida), and that is linked to the fortification of foods with folic acid
· Financial impact: treating spinal bifida is very expensive, and calculations have shown huge savings in not needing this kind of treatment
· Folic acid is available in supplements, and it is usually given in that form to pregnant women who are not taking in flour or any bread products, because you want to make sure that they're getting about 400 micrograms a day
· There's no downside/consequence to taking this amount of folic acid
· Side Story: in 1947, researchers thought at the time that that could be an effective treatment for leukemia patients, it turned out to have exactly the opposite effect, and that it was, in fact, a diet deficient in folic acid that was needed to control leukemia
· This led to a treatment for leukemia with a drug known as methotrexate










· Methotrexate
· Chemical similarity between folic acid and methotrexate
[image: ]
· Turns out that methotrexate actually can inhibit enzymes that would normally use folic acid in the synthesis of DNA, (which is required by cancer cells)
· Methotrexate which blocks the action of folic acid, was and is a treatment for leukemia
· Concerns: high doses of folic acid may enhance cancer cell multiplication
· Reality: that would have to be extremely high doses. Nobody should worry about ingesting folic acid from the various foods where it is found. You cannot overdose on folic acid from the amount that is found in the diet, but you do not want to go over 400 micrograms in the form of supplements
· Vitamin B12
· Vitamin B12 is important for metabolism, the formation of red blood cells, and the maintenance of the central nervous system, which includes the brain and spinal cord
· Not capable of synthesizing Vitamin B12
· All of the B12 is made by bacteria (only bacteria have the enzymes required for its synthesis)
· These bacteria can live in animals, and therefore, when we eat animal foods, we do get vitamin B12 (many foods are a natural source of B12 because of bacterial symbiosis)
· The vitamin B12 produced in bacteria are NOT found in humans
· We need vitamin B12 from an outside source (B12 can be produced industrially only through bacterial fermentation-synthesis)
· Very complicated molecule (has cyanide in its structure)
· This vitamin, which is so important in the formation of red blood cells, is found ONLY in animal products
· Vitamin B12 deficiency is linked with a host of symptoms
· ADHD, Alzheimer’s, Anemia, Autism, Bipolar Disease, Cancer, Cardiovascular Disease, Depression, Homocysteine, Lupus, Infertility (male & female), Multiple Sclerosis, Rheumatoid Arthritis
· All of these symptoms can be addressed by taking a supplement, or by upping the diet in vitamin B12
· Who has to be particularly careful with Vitamin B12 deficiency?
· Vegans: not getting any vitamin B12 at all (up to 50% of vegans and vegetarians are B12 deficient)
· Patients who have Crohn's disease or celiac disease: increased risk, because these are diseases of the gut, where absorption of nutrients takes place, and nutrient absorption is impaired
· People who drink alcohol: poor vitamin B12 absorption
· Sometimes it is linked to taking antibiotics, or drugs that are used to controlling the acid level of the stomach, like H-2 lockers and PPIs, proton pump inhibitors
· People with type 2 diabetes: metformin (commonly-used drug) also impedes the absorbent
· Low levels of vitamin B12 results in a condition known as pernicious anemia
· Pernicious Anemia
· Type of vitamin B12 deficiency caused by lack of intrinsic factor produced by the stomach
· Not sufficient amount of red blood cells transmitting oxygen around the body (caused by a lack of absorption of vitamin B12)
· Intrinsic factor: specific protein that is needed that's generated by the stomach for vitamin B12 to be absorbed 
· People who take acid-reducing substances in the stomach, for example, will not produce enough intrinsic factor
· Recall: The most common signs of vitamin B12 deficiency are weakness, tingling in extremities, sometimes fingers become numb, the tongue takes on this smooth red appearance, you can get palpitations, shortness of breath, depression, memory loss etc.
· Recall: All you need to do is take supplements of vitamin B12 (doesn’t necessarily have to be in animal form)
· In extreme cases, where blood levels of B12 have been found to be very low, there are B12 injections that are also available

Activity 3: B Vitamins
· Cereals are often enriched with folic acid
· True
· Vitamin B12 can be synthesized by plants
· False

Lesson 2: Vitamins II

Video 1:
· Vitamin A
· Discovered by Dr. Elmer McCollum
· Famous biochemist in the United States
· 1913, identified the fat-soluble factor “A” that was required for the health of rats, 
· In those days, it was not so common to do research on animals, he found that animals that were fed butter fat and egg yolks thrived, while those who were given lard or olive oil died
· Today we know the foods that allowed these animals to thrive all contained vitamin A
· Vitamin A is not one single entity. Vitamin A is a mixture of compounds, but these are all interconvertible in the body (retinol, retinal, retinoic acid, retinyl acetate, retinyl palmitate)
· Vitamin A is found in animal foods
· The liver (classic example) is very rich in retinoids
· Note: you do not have to eat animal foods in order to have a sufficient intake of vitamin A
· There's a substance called pro vitamin A, which, in the body, can be converted into vitamin A, and this is beta-carotene.
· Beta-carotene 
· Beta-carotene is a carotenoid, which are found in a large variety of plant products
· Possible to get sufficient intake of vitamin A without having to eat animal foods, because beta-carotene can give rise to vitamin A in the body
· Use the term “international unit” (IU) when talking about vitamin A intake
· Research has shown that you can get sufficient amount of vitamin A by eating beta-carotene, but you have to eat more beta-carotene than you have to eat vitamin A, because the conversion is not so efficient
· Why use the term “international unit”?
· To refer to any kind of intake of vitamin A
· 1 international unit is equivalent to 0.3 micrograms of retinol (which is the preformed vitamin A as found in meat), but in order to get the same amount for beta-carotene, you'd have to eat 0.6 micrograms
· To get away from the differences in numbers & to standardize the unit of measure when compounds with different levels of bioavailability can be sources of the vitamin, international units are used!
· If you’re supposed to have 400 IU of Vitamin A (doesn’t matter where it’s from) and the label says 400 IU there’s no confusion on converting units whether it comes from retinol or beta-carotene & will do the same even though the weight of ingredients is not the same
· What is Vitamin A good for?
· As shown in McCollum’s rat experiment: bone growth, reproduction, & health of immune system
· Also, important for the appearance of the skin & mucus membranes (they repel bacteria and viruses more effectively when they are healthy)
· Vision: deficiency in Vitamin A will lead to vision loss, and this is because of retinal (very important in the functioning of the eye)
· Vitamin A supplements could aid with a condition called “retinitis pigmentosa”
· How do you know if you lack Vitamin A?
· Lack of night vision & peripheral vision a giveaway of vitamin A deficiency
· When someone doesn't see well in the dark, it can be due to insufficient intake of vitamin A
· Story of carrots & vision
· If you have healthy eyes, eating more carrots is not going to do anything
· If someone is suffering from impaired vision in the dark, it may be due to vitamin A deficiency, in which case, eating carrots could actually help (obviously check with a physician, because vision problems can be manifested in many other ways as well)
· Vitamin A deficiency
· Affects many children in the developing world
· Can result in blindness
· Can lead to death (because of impairment of immune function)
· It's estimated to claim over 600,000 childrens' lives every year, and up to half a million go blind every year (obviously not happening in Canada, the US or in western Europe, it’s happening in developing countries)
· Huge problem that can be solved by increasing their intake of vitamin A
· How to increase intake of vitamin A?
· Golden rice (genetically-modified rice): rice that has been implanted with a gene extractor from a daffodil plant, also with several genes from a bacteria, and together, these genes code for enzymes that will produce beta-carotene in the rice (that’s why it looks yellow)
· Golden rice is available & companies would be willing to make it available at very low costs or for free, in underdeveloped areas but people fear of genetically-modified foods
· People shouldn’t fear genetically-modified foods, they should fear vitamin A deficiency because it’s catastrophic
· Golden potato: developed the same way as golden rice but not yet on the market
· Why not just distribute vitamin A or beta-carotene supplements, or show these people how to grow carrots or sweet potatoes?
· Not really viable
· Distributing pills in the underdeveloped areas, where people are not used to taking pills, doesn't work well
· In areas where rice and potatoes are the staple foods & where they don't grow carrots, they don't grow sweet potatoes, these are foreign foods to these people & difficult to instil 
· Best approach: improve the foods that they already are eating (with golden rice & golden potato)
· Note: there's no evidence that golden rice has any kind of negative effect on the diet, and there's plenty of evidence that it can help reduce vitamin A deficiency
· Risk for smokers: beta-carotene supplements have actually been shown to increase the risk of lung cancer (only smokers taking large doses of beta-carotene), this was found because beta-carotene is an antioxidant & was originally thought to reduce the risk of lung cancer
· Recall: if you’re a smoker stay away from beta-carotene, otherwise, beta-carotene is totally safe
· If you overdose on beta-carotene, worst thing that can happen is that you turn orange
· Carotenemia: the palms turn orange, the face can turn orange, but it doesn't have any other consequence
· You can overdose on preformed vitamin A
· Found in meats
· Example: Polar bear liver is so toxic that it has killed arctic explorers because of its high dose of vitamin A (there are stories where arctic explorers who, had no more food to eat and had to hunt, and they ate the polar bear liver, developed vitamin A toxicity)
· Taking the pills that are on the market won’t develop vitamin A toxicity
· NEVER exceed 10,000 IU a day (unnecessary, 4,000-5,000 IU is just fine)
· Treating skin diseases
· Forms of retinoic acid that is made in the laboratory and have a dramatic effect on acne: tretinoin, trans-retinoic acid, or isoretinoic acid
· Known as vitamin A acid gel, or Retin-A, and it's effective for a variety of skin blemishes
· Accutane (now it's available as isotretinoin): taken internally, in a drug clears up recalcitrant acne
· Constraints: must not be taken during pregnancy because it has a very power teratogenic effect (it affects the embryo in a negative way)
· This is why doctors who proscribe isotretinoin or Accutane have to make sure that if they are proscribing this to a woman who has the chance of becoming pregnant, that they are taking the birth control pill or using some other birth control method, because the risk is quite significant
· Conclusion: we certainly need vitamin A because it's important in all of the things previously mentioned, (immune function, vision, etc.) but you don't want to overdo it since it's a fat-soluble vitamin, and fat-soluble vitamins can build up in the body and you can overdose

Activity 2: Vitamin A	
· What is the relationship between Vitamin A and Beta Carotene?
· Beta carotene is a precursor form of Vitamin A

Video 2:
· Vitamin D
· Discovered by Elmer McCollum
· The man who discovered Vitamin A
· Discovered that Vitamin D was able to prevent a disease known as Rickets (1921)
· Rickets
· Rickets is a malformation of the bones
· First came to light during the Industrial Revolution in England (1850s) when children were forced to work in mines (there was no sunshine and the sky was full of clouds, smoke from all the factories)
· Cod liver oil (food) was able to treat rickets (it contained vitamin D)
· Salmon is the best natural source of vitamin D
· Vitamin D = Sunshine Vitamin
· Sunshine is just a form of radiation
· Sunshine does not contain any sort of vitamin
· Sunshine does however trigger a host of chemical reactions that take place in the body by which Vitamin D is formed
· There are precursors in the body, chemicals that when reacted on by sunlight, will unleash a cascade of reactions that eventually causes formation of Vitamin D
· Vitamin D deficiency
· Rickets
· Lack of Vitamin D causes weak bones, (osteoporosis)
· Milk, dairy products, are supplemented with Vitamin D to try to reduce such problems of osteoporosis and breaking of bones and fractures (vitamin D helps absorb calcium)
· About 100 International Units in every glass of milk/250ml (enough to prevent osteoporosis) if taken regularly
· Vitamin D helping respiratory tract infections (colds)?
· No clear cut evidence
· Yes some papers have found this
· In the world of science is look at all of the published activity and come to some sort of conclusion: when you put together all of the evidence, all of the studies, there is no benefit in a respiratory tract infections
· Vitamin D improving depression and mental well-being?
· There's no evidence for this
· Vitamin D can prevent or treat arthritis, particularly rheumatoid arthritis?
· There’s no evidence of efficacy from number of properly done, randomized, controlled, double-blind trials
· What about multiple sclerosis?
· People thought that there might be a link to sun because of higher incidents of disease (multiple sclerosis), the further you are from the equator, and therefore, it stands to reason 
· Studies have been done and it turns out that supplementing with Vitamin D does not have a significant clinical benefit for multiple sclerosis
· It was a good idea though
· Vitamin D reducing mortality (incidents of death), over a period that is being studied?
· Some studies that show somewhat of a reduced incidents (effect is very small) of people passing away during Vitamin D studies where they are taking supplements
· If there is an effect: claim that Vitamin D reduces cancer incidences and cancer mortality
· Conclusion: randomized trials, double-blind trials, have not shown any benefit
· Idea that more Vitamin D is better?
· We haven’t seen the effect of not taking enough
· Very high doses can increase the risk of falls or fractures
· Monitoring for Vitamin D in the blood?
· 25 Hydroxy-Vitamin D is the active form of Vitamin D in the blood
· The amount of Vitamin D in this 25 Hydroxy version is over 50 nanomoles per liter, then there's enough Vitamin D, (no supplementation is needed)
· When someone is very low in Vitamin D supplements are indicated
· Vitamin D is said to reduce falls among elderly
· It does reduce fractures and the research has shown that
· There is a reduction when taken at doses greater than 800 International Units a day when taken together with calcium
· You have to treat about 50 individuals, taking Vitamin D and calcium every day for ten years, to prevent one fracture (not impressive)
· Don’t take more than 1,000 International Units of Vitamin D
· Calcium
· It's better to take Vitamin D together with calcium because Vitamin D is needed for the absorption of calcium
· Probably Vitamin D’s most significant role
· You can eat all the calcium you want but if you don't have sufficient Vitamin D it is not going to be absorbed
· Vitamin D is worth taking if you live in climates where there is not much sun (50 minutes of sunshine is enough to generate sufficient Vitamin D in the body)


Activity 3: Vitamin D
· In the past, what was commonly given to children to prevent rickets because it was a source of Vitamin D?
· Cod Liver Oil

Video 3:
· Vitamin E:
· “In search of a disease”
· There's not one specific disease that is linked to vitamin E
· But, Vitamin E is important for many body functions
· Vitamin E, (like vitamin A), is not one specific compound
· Vitamin E is a mix of eight different compounds called Tocopherol and Tocotrienol
· Measure vitamin E in International Units (IU) instead of micrograms or milligrams because the same weight of a certain Tocopherol does not have the same biochemical activity as the same weight of a Tocotrienol
· Use of Vitamin E
· Structural and functional maintenance of muscle: skeletal muscle, heart muscle, smooth muscle
· Important for the formation of red blood cells, helps maintain stores of Vitamins A and K, Iron, Selenium
· Has a very potent antioxidant effect: it can neutralize free radicals which are damaging substances in the body that are formed as a result from breathing oxygen
· Can reduce the risk of heart disease, reduce the risk of cancer, even Alzheimer's disease
· How much vitamin E do we really need?
· The daily value of vitamin E is about 30 International Units (IU) or 20 milligrams of alpha tocopherol supplement
· Supplements contain about 400 IU
· A lot of researchers say that you don't need 400 a day and that the daily value of 30 IU is fine
· Wilfred and Neville Shute
· Physicians
· Came to the conclusion that vitamin E is a substance that you need in order to prevent heart disease
· Wrote a book “Vitamin E handbook” to make their case
· They said that they had heart patients, they gave them vitamin E and they did better (observational)
· We don't know is what else they recommended to those patients
· Now, a lot of research has been done both on heart disease and on cancer (proper, randomized, double-blind, controlled trials with people with medical conditions or healthy people being given supplements)
· Example of study: supplements were given to people who should have benefited from the supplements because they already had vascular disease or diabetes, which is a risk factor for heart disease, and the study quite clearly showed that in such patients, even though they had vascular disease or diabetes, the long-term supplementation of vitamin E did not have an effect on cancer or major cardiovascular events
· Also hinted that it may actually result in an increased risk of heart failure
· Conclusion: no significant effect that has been noted either for heart disease or for cancer, and very little clinical research that shows that vitamin E supplements are beneficial & you can get your vitamin E from a large variety of plant sources
· Vitamin K
· Vitamin K, (like Vitamin A & Vitamin E), is not one specific compound
· Vitamin K is a mix of some related compounds
· They are structurally very similar, 
· They're fat soluble & they're required in the human body
· Why do we need Vitamin K?
· Same reason that all the other vitamins are required: take part in numerous biochemical reactions to form molecules in the body that are absolutely essential
· Formation of proteins that play a role in the coagulation of blood
· Vitamin K also plays a role in the way that calcium is absorbed into bones and into other tissues
· This specific chemical that we're talking about here is a protein known as prothrombin: it is involved in blood clotting, and it doesn't function well unless it is activated by vitamin K
· The other essential substance in the body that is linked to vitamin K is osteocalcin: protein that plays a role incorporating calcium into bones, which means that it has a connection to osteoporotic fractures, and those have been linked with low blood levels of vitamin K
· Vitamin K deficiency
· Osteocalcin is not properly activated and therefore calcium isn’t absorbed into bones
· This leads to calcium floating around in the blood stream and it can deposit in arteries and contribute to the hardening or the calcification of arteries
· How much vitamin K do we need?
· Two to three micrograms a day
· Vitamin K is safe even at much larger doses (no worries about supplementation)
· Risk for someone taking an anticoagulant aka blood thinner (such as Coumadin): vitamin K would counter-effect/counteract the effect of Coumadin
· Vitamin K is used to counter an overdose of Coumadin
· Coumadin is a very widely used drug because anyone who has suffered a blood clot previously or if someone has had a mini stroke they'll be put on Coumadin (have to be careful with the intake of vitamin K because it will counter the effect of Coumadin)
· Vitamin K is found in a lot of plant foods (kale, broccoli)


Activity 4: Vitamin E & K
· Vitamin E is a mix of eight different compounds called:
· Tocopherol
· Tocotrienol
· Leafy greens are a good source of Vitamin K
· True

Video 4:
· Vitamin C
· Which 4 species need Vitamin C but can’t make it on their own?
· Humans (duh)
· Red vented bulbul (bird)
· Guinea pig
· Fruit eating bat
· Vitamin C deficiency
· Disease: Scurvy
· Scurvy: gums begin to recede and bleed and you get sores all over the body, and it can result in death
· Back in the early 16th Century, when Jacques Cartier came to North America, his men were afflicted with scurvy because their travel food was dried biscuits, dried meat rather than fresh fruits & vegetables
· Some lost all their strength, legs became swollen and inflamed, legs were found blotched with purple-colored blood, would mount to the hips, thighs, shoulders, arms, and neck
· All had their mouth so tainted that the gums just rotted away, down to the root of the teeth, which nearly all fell out
· Natives knew about Scurvy and had a solution: when they brewed up certain parts of plants to make a beverage, (a tea), this would prevent the disease
· Example: needles from spruce, in hot water, when consumed, would prevent scurvy
· James Lind (1753)
· Should be credited with being the father of vitamin C
· Was the ship's physician
· Had Scurvy himself (plague of the sailors)
· He thought that there might be a dietary connection to this but didn’t know what exactly
· He performed what can historically be looked upon as the first real controlled trial
· Experiment: he selected six pairs of men, and he would either give them a dose of cider, a dose of dilute sulfuric acid, vinegar, sea water, a mish-mash of garlic, mustard seed, radish root, oranges, lemons, things that they would otherwise not have on an ocean journey and he also had a control group of men who were prone to scurvy because they got the regular ship's rations
· Results: the two men who were lucky enough to get the citrus diet began to recover
· Lind was not the first to note this, Jacques Cartier had noted this before, but he was the first one to do clinical trial and show the effectiveness of the citrus remedy
· British navy began to provide the daily supply of lime or lemon juice to all of its men (reason why British sailors have been called Limeys)
· Doctor Albert Szent-Gyorgyi (1930s)
· Isolated the chemical that was responsible for preventing scurvy
· That is the antiscorbutic factor, and the molecular structure of this was determined by the English chemist, Norman Haworth, and it was named ascorbic acid (today: Vitamin C)
· Szent-Gyorgyi and Haworth were rewarded for their research with the Nobel Prize in 1937 for discovering the secret of preventing scurvy
· Vitamin C is one specific compound
· Unlike vitamin A, vitamin E, & vitamin K
· Doesn’t matter whether it's made in the laboratory, or by mother nature 
· Linus Pauling
· The greatest scientist of the last century
· A double Nobel Prize winner: once in chemistry and once for peace
· Wrote a book called “Vitamin C and the Common Cold”, (sold millions of copies around the world)
· He professed that taking large doses of vitamin C can prevent the common cold
· Because of Pauling's fame, notoriety, people decided to look into this, even though there was no evidence at the time other than Pauling's own anecdotal evidence
· Proper trials were done with Marine recruits because they will do whatever they are told to do
· Results: even up to two grams of vitamin C a day does not prevent colds in these Marine recruits, might benefit arctic explorers but for the average person not so much
· Anecdotal evidence: taking one gram of vitamin C every hour, for four hours, can reduce the severity of the cold
· Claim that Vitamin C can prevent cancer
· Studies that have been done on this, using, huge doses of vitamin C (50 grams daily)
· Results: not enough evidence to promote this treatment 
· Physicians who do treat cancer with large dose of vitamin C say that the reason that the success rate is so low is because they are only allowed to treat patients with high dose of vitamin C who have not done well with the classic cancer treatments
· Clinics in Mexico that claim that they will cure cancer with large, intravenous doses of vitamin C
· Pharmaceutical companies and FDA don't want this to happen because it's going to impair the sales of chemotherapeutic drugs

Activity 5: Vitamin C
· James Lind determined that citrus fruit was cure for scurvy in 1753, approximately how long was the time gap between this discovery and the identification of Vitamin C as the primary component of citrus fruit?
· 175 years
· Vitamin C increases the absorption of which mineral?
· Iron (Fe)

Video 5:
· Vitamin Supplements
· Should we be taking vitamin supplements?
· There is no significant evidence for the individual vitamins other than in cases of demonstrated shortage
· Need to supplement in the cases of B12 deficiency & vitamin D deficiency
· Vitamin Supplement Industry
· Multi-billion dollar market
· Publicity: In the 1930s-40s producers making claims about products that contain vitamins giving you more energy
· Claims: working harder, looking better, improved love life (these ads would never be shown today)
· All kinds of cereals out there like King “Vitamin” and these were “better” than ordinary cereals because you were getting some added vitamins
· Neilson ratings surveys
· Significant amount of money to be made from vitamin supplements
· Increasing in sales
· Only 17% of population have great deal of confidence in the medical system
· People listen more to the industry that's selling these natural supplements than they do to scientists who have done the controlled trials
· People choose natural over Big Pharma
· People don’t want to listen to or trust the government
· Literature on vitamin supplements
· Many randomized, controlled, double blind trials of people taking supplements have been done
· There are hundreds of scientific journals and many of them published on traditional-oriented papers
· Examples: “Antioxidant Supplements to Prevent Mortality”, “Oral High-Dose Multivitamins and Minerals After Heart Attack”, “The Safety of Multivitamin and Mineral Supplements to Prevent Cancer and Chronic Disease Systematic Review of All the Studies”, “Vitamin and mineral supplements, are they useful in the primary prevention of heart disease and cancer”
· Conclusion: for all of these, evidence that vitamin supplements do nothing
· Beta-carotene, vitamin E, and possibly high doses of vitamin A supplements are harmful
· Other antioxidants, folic acid and B vitamins and multivitamins and mineral supplements are ineffective for preventing mortality or morbidity due to major chronic diseases
· Major conclusion: the studies published in this issue of this particular journal and previous trials indicate no substantial health benefit
· The Non-Vitamins
· Definition of vitamins: vitamins are substances needed (in small amounts) to prevent specific diseases & defiency 
· Companies claim pangamic acid or calcium pangamate, a vitamin but it’s not
· Vitamin B17 is NOT a vitamin: they call it laetrile or vitamin B7 and say it can poison cancer cells and cure cancer
· No evidence to these claims
· Wrap-up on vitamins
· A varied diet will give you all of the vitamins that you need
· In North America it's very unlikely that people have clinical vitamin deficiencies
· Fruits
· Vegies
· Nuts
· Small amount of red meat
· Vitamins won’t help you live a long life
· Genetics
· Balanced diet
· Exercise
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