State College of Florida   HUN # 2201 Fundamentals of Nutrition

Class 5           Chapter 10
Vitamins
An Overview

The micronutrients within foods are the vitamins and minerals.  The word vitamin comes from the Latin words for “vital to life”.  Small amounts can be made from other nutrients but adequate amounts must come from our food.  If we do not have enough vitamins and minerals it is called having a “deficiency”.  That is when we begin to have health problems.     Vitamins are called co-enzymes because: they are necessary to help internal processes work.  
 Water Soluble Vitamins B and C      

We begin with the vitamins that act within the water and blood systems of the body, referred to as “water soluble”, distributed in water.  The B vitamins and vitamin C. are listed on page 312.(Whitney 2013)    * Know both the vitamins’ names and numbers. 
These vitamins are in largest amounts in raw or fresh foods.  Heat and light can destroy them. So, cooking these foods too long or leaving them in light or warm air will cause them to deteriorate by oxidation. Also, alcohol use washes away all of the B vitamins and vitamin C.  Bioavailability is the amount of vitamins able to be absorbed and used.    Bioavailability is naturally occurring in foods.  In supplements it varies by how it is made or how fast it breaks down from the capsule or tablet to be useful.     
If we take in too many of these vitamins, by enriched foods or supplements, they will be processed out through the kidney and urine.  Very large amounts become like a chemical and need to be processed through the liver.  This would cause a Reverse Effect, because they can get stuck in the liver.  That means that they would cause problems, deficiency symptoms, in the same area of the body that smaller amounts help. (Heiby,IX,1988)
The B vitamins work together, like a family or a team.  If one takes in large amounts of one B vitamin for a long time, it creates an imbalance and increases a need for the other B vitamins.  People will then have symptoms of deficiencies of the others.  Too much of one vitamin B can also have the Reverse Effect.  It causes problems in the same area of the body that smaller amounts will help. *Water soluble vitamins are mostly used up daily except one, Vitamin B 6 has a 30 day reserve.
.  There is an *RDA, minimum amount, an *RDV label/higher amount and an Upper Limit, maximum amount of the B vitamins that anyone should take in each day for most of the B vitamins.  Check the charts near the inside front cover of the textbook for the RDA & UL  Also, see the chart in the textbook on page 348. The RDV amounts are on page Y across from the inside back cover for these amounts. That is where you can also, using some math skills, convert grams to I. U.s.  
B Vitamins - *All of the B vitamins help to:  strengthen nerves.  They also help to form neurotransmitters, which form our emotions.  Amino acids & lipids also help to form the neurotransmitters. *In these ways, they help brain function and work against depression and other *mental health problems.  They are Very important for physical & mental health.   
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Vitamin B1 – Thiamine   It is important in brain nerve function and leg nerve  function.  Therefore, it is important for thinking and walking balance.  
Deficiency symptoms include – memory loss,  vision and walking problems and many years ago beri-beri.  This involved fluid retention and muscle loss.  Alcohol blocks absorption of thiamine and people who use alcohol heavily often have this vitamin deficiency, and exhibit these symptoms.  
Food Sources – some are listed in the textbook on page 314,(Whitney,2013) although there are more.  Pork and ham, beef, poultry, fish, eggs yolks, green peas and navy beans, whole wheat and enriched cereals, brown rice and molasses. *Try to remember two or three food sources for each B vitamin and the other similar nutrients.  
Vitamin B2 – Riboflavin  It is important in vision and in strengthening the body’s inner mucous membrane lining.  

Deficiency symptoms include – inflammation in the mucous membrane lining in the sinus and eyes, mouth and intestinal lining.  Cracks in the corner of the mouth is common as is a very red tongue.

Food sources are -  milk, yogurt and cheese,  mushrooms ,  clams and egg whites
(Whitney, 319, 2013)          Excesses – the reverse effect – early cataracts.

Vitamin B3 – Niacin   It is important in the metabolism of sugar, lipids, alcohol.  
The body can make some from the amino acid tryptophan.
Deficiency symptoms  – pellagra ( a dry flaky skin problem) originally discovered in people who mostly ate corn, and no other grains.  Symptoms include diarrhea, blurry vision, excessive sweating, memory loss, dementia and apathy.  
Food Sources are – turkey, chicken , tuna, whole wheat, mushrooms, asparagus, leafy green vegetables, blue fish, halibut, peanuts and peanut butter. (Whitney,322, 2013)
Therapy with niacin is used for reducing cholesterol in the blood.  It works by opening up the blood vessels and allowing the fats to move around faster.  Although, someone with bleeding problems should not take this therapy.   
Prevention Therapy with niacin is being used experimentally when people are trying to stop smoking.  Niacin is from the “nicotinic acid family” of plants.  It is believed that if one has adequate niacin, the craving for nicotine would be less.  This is experimental.  
Vitamin B5 – Pantothenic Acid   It is important in metabolizing proteins, lipids  and sugars 
Deficiency Symptoms include – stomach cramps, insomnia, fatigue, irritability, depression, hypoglycemia.  It also helps the formation and activity of Coenzyme A, which is important to digest all carbohydrates.    
Food Sources are – beef, poultry, whole wheat, potatoes, tomatoes, and broccoli. (Whitney,323, 2013)
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Vitamin B6 – Pyridoxine or pyridoxal -5-phosphate   

It is important in metabolizing protein,  in forming amino acids, especially methionine and in forming neurotransmitters, the building blocks of our emotions.   

The B6 that we eat in foods is metabolized into pyradoxal-5-phosphate, the most active, ready to use form. Farm and school Insecticides block this nutrient in insects and people.  This is a factor in Parkinson’s disease.  The nervous system is stressed and these patients have difficulty processing protein foods.  
*All neurotransmitters use B6   This includes the amino acid Tryptophan to Serotonin process, the amino acid Tyrosine to dopamine process, forming adrenaline ( the biochemical we need to handle stress and emergencies).and epinephrine ( the biochemical we need to handle shocks to the system like bee stings.   This is how B6 and amino acids help to form the neurotransmitters and our emotions.   

Deficiency symptoms /Therapeutic uses include – nerve stress, such as in carpal tunnel syndrome, homocysteine build up, depression, seizures.   Because some seizures are caused by excess fluids and  *B6 helps to get fluids out of the body, this vitamin is helpful against seizures.  Adequate B6 would help against seizures from heavy alcohol use.  During PMS, it also can help in getting fluids out of the body and reduce the symptoms of high estrogen.  

*B6 is also helpful against *nausea during early pregnancy. This is when it is needed to form the nerves of the child’s brain and spinal cord.   B6 does cross the placenta.  So, when the baby is delivered, the vitamin supply stops, which creates a deficiency state in the child.  High B6 should be stopped well before delivery to prevent this problem.  It is usually only needed during the first trimester.  
Amounts needed:  B6 is used up daily although we also have a 30 day reserve.  Alcohol washes away water soluble vitamins.

The RDA for B6 is 1.3 mg per day. The UL for adults is 100 mg. per day. To prevent nausea, control carpal tunnel etc, 25-50 mg per day would be an appropriate therapeutic amount. The Upper Limit for adults 19 to 70 years old is 100 mg. per day.  However,  a singular  B supplement should be used only for a period of time, about three months, not indefinitely.  After a time, a vitamin B complex or multi-vitamin would balance the need for the other B vitamins.  

Food Sources:  turkey, tuna, brown rice, blue fish, banana (Whitney 337)
Interactions include – medicine for tuberculosis and birth control pills deplete the body of B6
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Folic Acid – or Folate
 Folic Acid is metabolized into PABA, para-amino-benzoic-acid. This is important because PABA helps to give color to our blood cells and  to cells of our skin and hair.  This helps to protect our skin from the sun and colors our hair.  Sufficient melanin and oils are also necessary for this process. 

It is also important in cell division.  It helps to form the covering over the spinal cord in the preborn baby.  This prevents neural tube defects  like spinal bifida, hydrocephalus, and cleft palate, when things do not form or close properly.  See Figure 10-10 p 340  Decreasing Neural Tube Defects since 1996, when white flour was enriched with folate in addition to Vitamins B1 and B2.  Since then, there has been a decrease in the US in the incidence of spinal bifida.  Folic Acid is also important for brain function although the exact mechanism is not well known. 
Other Deficiency Symptoms include – cervical dysplasia  -  this is a condition where the cells of the cervix keep dividing unless there is sufficient folic acid.  This helps to prevent cervical cancer and the spread of Human Papilloma Virus.  HPV can be spread by a break-down product of sperm.  Recent news reports indicate that it can also affect the receiving throat area and increases the incidence of head and neck cancers ( NBC news report on 9/12/11.  A recent newspaper column (Dr. Donohue, Herald Tribune, 9/14/11) indicated that HPV is also a factor in the cause of hand warts.  We await further research on this information.   *Amount:  RDV  400 mcg  for most people 
Interaction   High folic acid increases the need for vitamin B12.  They work together.  Supplements should be taken together.  B12 uses some of folate’s Hydrogen and carbon atoms to be active.     

Food Sources of folic acid are  – green leafy foliage, fortified grains , legume beans, lentils,  oranges and orange juice.

Vitamin B 12
Vitamin B12 – Cobalamin  forms are cyanocobalamin and methylcobalamin

It is important for brain function, heart health, uplifted mood and stable walking balance.  *It is also important in helping to form the myelin sheath that coats our nerves.  This is one of the problems in multiple sclerosis.  The myelin sheath also needs sufficient fats or oils to coat the nerves.   

 * Vitamin B 12 is absorbed through an enzyme formed in the a stomach lining called intrinsic factor which transports it to the intestine where good bacteria helps to absorb it into the bloodstream.  In older people, if the stomach lining wears out this process does not work well.  They need B12 injections and sufficient stomach acids before a meal.   Supplements are sometimes a sublingual, it melts under the tongue and is absorbed into the bloodstream, bypassing the digestive tract.  

     Deficiency symptoms include – dementia, being off balance physically. (* both Vitamin B 1 and B12 deficiency involve balance) a build up of homocysteine and inflammation in the blood.  Vitamins B6, B12 and folic acid combine to prevent the build up of homocysteine and inflammation which damages the heart.
B 12 is a factor in “pernicious”, megaloblastic or large cell anemia.    B12 works with folic acid to form the correct size and shape of blood cells  Food sources of B12 are: animal foods:  meat, fish, poultry, milk.  Some is in the spirulina plant and is added to soy milk.  There is no Upper Limit and no toxicity symptoms are noted in the textbook. 
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Other, B vitamin like Nutrients
Biotin – Is important for hair growth and is used to in the TCA metabolic cycle for all nutrients.   Food sources – egg yolks, legume beans, whole wheat.  Raw egg white interferes with biotin absorption.
Choline  – it is needed to form acetylcholine in the brain to prevent dementia and Alzheimer’s syndrome. It is made in the body from methionine, which is made from adequate vitamins B6, B12, Folic Acid   This is called the SAM pathway for Sulfur, Adenosine Methionine amino acids formed to prevent  the build up of homocysteine,, which is a marker for heart inflammation.  Food sources  – milk, eggs, peanuts 
Carnitine  – it is needed to metabolize fats & oils throughout the body.  It is made in the body from the amino acid Lysine.  Food sources are fish, dairy, eggs   Supplements are fashionable for weight loss or against high cholesterol.  It does not build muscle. 
Vitamin C

This vitamin is important in defense defending against colds, viruses and infections.  It does this by stimulating production of white blood cells.  

Excess  – causes diarrhea and would produce too many white blood cells – a symptom of leukemia?  It wears out this process.  Then the white blood cells do not respond to infection as well.

Vitamin C is also important in blood clotting.  Vitamins C and K work together to clot the blood when necessary.

Deficiency of vitamin C results in scurvy – small *bleeding hemorrhages on the skin, also called petichea.  Early English sailors were getting this illness when they were out to sea for long periods of time without fresh food.  When they started eating citrus, the scurvy went away.   Smoking uses up vitamin C and vitamin A.  The textbook cautions for smokers not to take A supplements, as it could make cells or tumors grow.(Whitney 325)  Rather, taking vitamin C might be ok.  Vitamins C and K are needed to prevent the scurvy.
Therapeutic uses
Vitamin C also fights sight ugar that has been eaten.  Sugar feeds bad bacteria. Vitamin C fights bad bacteria.  In this way and along with Vitamin K, it helps to control bleeding gums and to heal wounds.  
Vitamin C also helps to form collagen.  Along with the proanthocyanadins from dark berries, it strengthens skin & blood vessels and the cartilage between joints. 
Vitamin C also helps to uptake iron from vegetable foods.  It also prevents iron from oxidizing to help prevent cancer.  
Vitamin C is an antioxidant  or more correctly an anti oxidation agent.  In this way,  it works with vitamins A and E to protect against cancer, especially colon cancer and heart disease, prevent cataracts, and helps us deal with stress through the adrenal glands.

      Vitamin C also helps the liver to process chemicals out of the body.  In this way it also helps against joint pain and in many body processes.  
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Food Sources of Vitamin C are citrus – citrus:  oranges, grapefruit and their juices, strawberries  kiwi, watermelon (high in sugar), red and green peppers and tomatoes.  (Keep in the refrigerator) The textbook suggests that ½ cup peppers equals the 90 mg recommended for males for one day.   Food sources are in the textbook on page 342. 

      The  RDA is  75mg (Female) to – 90 mg, (Male) per day.  The RDV 60 mg day  is less than the RDA? (Whitney 342)  To fight illness, most people need more periodically.  
A Summary of the B and C vitamins is in the textbook (Whitney, 343, 2013)
Vitamin and Mineral Supplements
Generally, foods are more absorbable or bioavailable than suplements.  Vitamin supplements are made in a laboratory to form a structure similar to those vitamins found in foods.  
See appendix C  for the structures.  On a label if there is a lower case l, in the form it is synthetic.  If it has a lower case d in the form, it is made from natural substances and is more recognized by the body.   Supplements’ availability depend on the coating, whether or not it dissolves and what it is chelated or attached to, so that the body recognizes it as food.    

 Bioavailability – capsules increase it, more than tablets.  Some supplements have been found to not have the potency or strength that is stated on the label. Some have many chemicals and fillers in them.    
Labels can claim that they help common complaints  but cannot claim that they treat, cure or prevent a specific disease. They must use a disclaimer that does it does not treat illness – only doctors and pharmaceutical medicines can do that in the US.   However, some doctors are now prescribing folic acid.  It is contradictory to other laws and government rules. 
Labels can claim:  that folate prevents neural tube defects

that fiber helps against cardiovascular disease

that omega 3 oils help against cardiovascular disease

Who needs supplements?  See page 347(Whitney 2013).  People with nutrient deficiency symptoms, sometimes people eating a vegetarian diet, those with lactose intolerance or osteoporosis, elderly, people who take medicines that deplete the reserve of vitamins and minerals, and children with poor appetites.  
Sometimes more is necessary, especially if the body is under stress.  B vitamins and C are water soluble and will be used more quickly than people can acquire them and so they usually can benefit from supplements.   Excess fluids, alcohol,  tube feeding, or fluid loss, high exercise, all use up B vitamins.   

     More is not always better.   High intake of foods or supplements can cause imbalances of vitamins.  See the chart in the textbook comparing Tolerable Upper Intakes levels of vitamins and minerals to RDV, typical multi vitamin/mineral supplements and single nutrient supplements. (Whitney 348, 2013)  
 ** There should be more caution with amounts of the Fat Soluble vitamins and of all Minerals as they build up, waiting to be used.
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Vitamin and Mineral supplements cont’d

Caution needs to be taken with mail order companies where it is unknown where & how they are made.  Multi Level market companies often have large serving sizes or recommended amounts.  Health food store brands, not single store brands, are the most closely monitored and seem to be the most open to questions and comments from consumers.  Research amounts of vitamins and minerals are very experimental and higher than for everyday use, and are not adjusted for body weight or other supplement intake.  

    Supplements in general: children 4-7 should take 1/3 of the adult amount, children 7-14 could take ½ the adult amount and children 14-18 could take 2/3 of the adult amount.  
Website to check:  for a conservative approach to supplements:  www.eatright.org
Website to report adverse events:  www.nih.gov and www.fda.gov 
Chapter 11
Fat Soluble Vitamins A, D, E and K  

Vitamins A,D E and K are distributed, (transported and absorbed) within the fat carrying systems of the body – they are the lymph, bile and some in the blood.  They are stored in fat cells and in the liver until needed to be used.  Because they are stored, if too much is taken in or not used, there is a risk of health problems.  

Vitamin A 
There are two main forms – carotenoids and retinoids.   Carotenoids are found in plants and retinoids are found in animal products.  Carotenoids are precursors, they come before, and are processed into Vitamin A. We need 6 times more carotenoids than retinoids to produce the same amount of vitamin A.  They are both processed through the liver.  Then Retinol Binding Protein, which is in the blood, picks up vitamin A from the liver where it has been stored and sends it out into the blood to where it is needed.  
These processes need lipids to transport vitamin A.  This is another reason that we need some fats in our diet.  They can, but do not need to be eaten together, they just need to be there.  There is one other form, Palmitate, which is a synthetic form added to milk that is a fat soluble Retinoid although it is liquid.
     *Vitamin A is important for adequate vision  when it regulates the processes in the retina, cornea and lens.  It gives color to skin and hair.  It works with melanin, a hormone, that uses fats and oils to; spread the color in the skin.  It begins in the third layer down under the top skin. It works with protein, to build new cells.  *It is especially important in skin and the forming of new cells of the mucous membrane lining in the sinuses and the lungs and in *bones growing long/tall.  This is how it protects against lung cancer. It also helps to maintain the elasticity of the lungs to protect against emphysema.  Smoking depletes the body of vitamin A.  *People can get lung cancer if they are deficient in vitamin A &/or the inner layer of the lungs is worn thin.  *Smoking is the main source of toxic chemicals and the body uses up vitamin A trying to process them.  
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Vitamin A also helps us deal with stress and infection when it strengthens the  

mucous membrane lining of the body where it helps protect against (Whitney 371) *colon, malaria and * lung diseases.   *Vitamin A is also important in forming the developing child’s reproductive system.
*Deficiencies of vitamin A are eye problems such as blindness, night blindness ( poor adjustment of the lens at dusk or in the dark) that causes light glare.  Poor vision is a result of low vitamin A and/or low fats in the diet.  Signs of Vitamin A deficiency are also decreased lung capacity, emphysema, asthma and lung cancer.  
*Vitamin A as an antioxidant:  It helps vitamins C and E to repair DNA and prevent cancer and prevent oxidation of lipids.  
**Some research indicates that if cancer has already been initiated, vitamins A and E will promote cell growth.  
Excesses     As vitamin A is stored in the liver.  A liver that is busy from processing of alcohol and fats interferes with processing vitamin A out of the liver.  Excesses will result in high levels of vitamin A that will cause health problems.  Jaundice of the skin  is the main symptom.    Other symptoms of excess are weakened bones and birth defects . The reverse effect holds true here that excesses of vitamin A can result in causing the same problems that it fixes, because the excess gets stuck in the liver and then is not available elsewhere.   When Vitamin A is not available during pregnancy, it can cause bladder malformations in the child which result in urinary reflux.  Large amounts used to be allowed including in prenatal vitamins.  Current recommendations for supplements are no more that 5,000 Int. Units per day    See the Chart of usual vitamins on page 348.  Children 7-14 years should have half that amount.  *Excess omega 6 oils can clog skin pores and increase skin blemishes.
Food sources   Dark green leafy vegetables like spinach, kale, collards .  Romaine is better than iceberg lettuce.  Yellow or orange  vegetables like carrots , yellow or orange peppers, winter squash, butternut squash, pumpkin and sweet potatoes.   They are also in fruits as in cantaloupe  and apricots.  Retinoids are in egg yolks  and added to milk.  
Liver has three times the RDA of vitamin A.  In supplements, there is some in fish liver oils, not in fish body oils.  
     Lutein  and Zeaxanthin,  These are  carotenoids that are not converted to vitamin A but they do help vision. They are found in kale, spinach and other green leafy vegetables. Lycopene is also a carotenoid that is not converted to vitamin A.  It is found in ripe and processed tomatoes and helps vision and decreases excessive prostate gland growth. 
     Interaction: *Protein increases the need for Vitamin A.  Therefore, Low fat and Skim milk dairy have Vitamins A and D added (in the US). 

Vitamin D
Vitamin D is important  because it transports calcium from blood to liver and then to bones, muscles , nerves and intestines.  It also helps to make cholesterol.   It is a hormone like vitamin, in that it powers itself and causes a response in other cells.  *It is important in forming the developing child’s reproductive system.  It acts in fat pathways of the
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lymph, liver, bile, fat cells.   If there are problems in the liver, like during alcohol processing, it will interfere with vitamin D being utilized and people will have deficiency.  Mainly, they will have symptoms of calcium deficiency  like osteoporosis, rickets (bowed legs) and beaded ribs in children. Pictures of this condition are in the textbook on page 365. (Whitney 2013) If rickets is present in children, a supplement of vitamin D is appropriate.   A deficiency of vitamin D can also result in calcium deposits, into places that it should not be, like in the heart, brain or joints and could result in high amounts of Vitamin D or Calcium in the blood. (Whitney 350)
Sunlight can initiate the making of vitamin D in about 15 minutes, enough to heat the skin and bring oils to the surface.    

      Older adults do not process vitamin D as well from the sun.    Is it because they do not have enough good oils in their diet?  Probably.  We need some research on this.    Vitamin D also transports calcium to the intestine where *Calcium and Vitamin D protect against colon cancer.  *Vitamin D has also been found in several studies to control growth of cancer cells and it is *important in reproduction. 

     Sunscreens and sunblocks do block the production of vitamin D.  So does very dark/tan skin.  15 minutes of some skin exposure several times per week is healthful. 
Winter or outdoor sports are also helpful to produce Vitamin D as glare from the sun on snow is comparable to glare from the sun on the beach.  Air pollution from a heavy ozone layer blocks the sun.  That can be helpful against excess but prevents absorption in the Northern US.  See the map in the textbook. (Whitney,367 2013)
Food Sources of Vitamin D –  fortified milk, fortified cereal, egg yolks, fish liver oils,

 (not in fish body oil supplements).     In food oils it is generally processed out. Unprocessed oils? maybe.  Added to milk, it prevented rickets that was common in the
 U. S.in the 1940’s.  Rickets is returning as children are given juice and soda and soy milk formulas?  Some brands of yogurt have vitamin D added., although most do not.  Cheese has none.  Mushrooms exposed to ultraviolet light processing can produce some Vitamin D.  (Fargo 3, 2014)  
Amounts   Growing children should consume 3 cups or glasses of fortified milk per day.  Adults should drink 2 cups or glasses of milk that is from cows not given growth hormones.  
Supplements    RDV is now 600 IU for most people 1-70 years of age. Older Adults, 70 years of age or higher and those with osteoporosis need 800 IU.  The Tolerable Upper Limits is now 4000 IUs.  Average Nutrition therapy is 2000 IU. There was no proof found that higher amounts prevented recurring Prostate Cancer.  It should be made from D3, cholecalciferol.  It is closer to the form found in foods.  D2 is made from sugar & yeast and is not as well absorbed.  These recommended amounts and Tolerable Upper Limits have been changed as of November 2010 by the National Academy of Sciences.    
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Vitamin E 
Vitamin E   is important *because it brings oxygen to blood and then to other tissues.  In this way it strengthens muscles, especially the heart and fills up cell membranes if it comes in fats or oils. The oil form is helpful to the brain because the increased oxygen helps brain function. 
     It has several forms:  alpha, beta, gamma and delta tocopherol .  They are just assigned names.  Alpha tocopherol is the most studied and considered to be the most useful.  If you eat food sources you get some of all the forms.  

     Vitamin E is destroyed by heat and the heat processing of oils.  Unrefined oils have more vitamin E.    

     Vitamin E prevents the breakdown of blood cell membranes and therefore keeps oxygen inside the cells.  It prevents hemolytic anemia and other blood disorders.   The textbook says that premature infants miss the transfer of vitamin E from the mother in late pregnancy.  It may be a factor in other oxygen deprived illnesses.  We await more research. * Vitamin E is important in forming the developing child’s reproductive system.
 Exercise uses up vitamin E especially heavy aerobic exercise, like running a marathon when you breathe out a lot of carbon dioxide.  More new oxygen is needed to be replaced.  The runner needs *antioxidants to bring more oxygen to the blood and body.  Other wise *free radicals form, molecules with one atom of oxygen, which are unhealthy and damage DNA.  *Antioxidants repair the DNA.

Food Sources of Vitamin E   fats and oils, soy bean oil, wheat germ oil, whole wheat, some green vegetables, peas, egg yolks, nuts and seeds.  
Supplement forms.  Supplements are mostly from soy oil or wheat germ oil.   D  alpha tocopherol is the basic natural form from food sources.  D l alpha tocopherol is a synthetic form and it is unknown if it contains much vitamin E.  
     The dry form D alpha tocopherol Succinate  is a synthetic form that researchers argue over whether or not it acts as an antioxidant.  The structure is different from the natural form and it is most likely not an antioxidant.  It does however, shrink tumors by about 25 % (Kline 1997).  Cell research indicates that it is helpful against at least breast cancer cell growth.(Weiping Yu,2003)  Further research will tell the full story.  D-alpha- acetate is synthetic and is not very effective.  Usual amount in supplements is 400 IU although  200 IU is effective for lower body weights.  See the chart on page 348 of the Usual amounts  in vitamins supplements for many people.
Therapeutic uses   Vitamin E works with selenium to strengthen muscles.  Some animal research indicates that these two together are important in preventing one kind of muscular dystrophy.

 Fibrocystic breast cysts could be helped by vitamin E, although caffeine, cola, chocolate and methylzanthines are known aggravators of this condition.  Adequate Vitamin B 6 reduces fluids and helps to prevent the cysts from forming.  
Interactions  * Vitamin E thins the blood and decreases the cells sticking together.  It could interact with foods and medicines that make the blood clot.  It would also increase the potency of or decrease the need for Coumadin or other blood thinners. 
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Vitamin K 
*Vitamin K  is important because it helps blood to clot and prevent hemorrhaging   It  also helps calcium enter bone.  The alkalinity of the green vegetables that it comes in also helps calcium enter into bone.  Acids wear the bone away. 

     *Vitamin K needs good bacteria in the intestine to activate it.  Good bacteria like acidophilus and bifidus are needed.  Antibiotics  interfere with the good bacteria that is  necessary to metabolize vitamin K.  It also needs lipids to transport it into the systems of the body.  The newborn baby has no internal intestine yet and therefore no good bacteria yet.  The intestine is formed after birth.  This is why newborn babies are given an oral dose or injection form of vitamin K to prevent birth hemorrhage.  
Food Sources   green vegetables: kale, cabbage broccoli, brussels sprouts, as well as collards, spinach.  Supplements of greens powders have some and are absorbed well because they are food like.  Green tea and green herb teas have some also.
Interactions
Vitamin K can interfere with blood thinning medications.  

Vitamin E interferes with the clotting action of vitamin K
Vitamin E multiplies the effect of blood thinning medications. 

The combination of vitamins C and K together helps to prevent bleeding gums and peticheae has been shown in some research to be helpful against cancer.

Vitamin A   promotes new cell growth.  Vitamin D controls cell growth. 
*Vitamins A,D, E  and cholesterol  are all important in forming the reproductive system in the preborn child.  They are involved in sperm production, fetal cell growth, in forming the mucous membrane lining especially in the lungs as well as the hormones and sexual organs that make up the reproductive system.  
*Vitamins A, D, E and K are important during pregnancy and in the newborn. 
*The combination vitamins A, D and K are important in bone structure.   Vitamin D to transport the calcium to the bone to make it hard, vitamin K to allow the calcium to enter the bone and vitamin A to help the bones grow long and tall.   

See the summary of the fat soluble vitamins in the textbook (Whitney 372)
Highlight Chapter 11
*The Antioxidants  are: vitamins A, C and E and all help fight free radicals.   Oxidation forms from inflammation from sugar and omega 6 fats and not enough oxygen.   
      Heavy exercise, when oxygen is breathed out and lost, as well as in radiation from all sources, create free radicals.  This is a chemistry term.  It describes when there is a shortage of positively charged ions. 
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Antioxidants cont’d

Antioxidants provide the positive charge to the molecule and fix the problem.  Antioxidants provide oxygen.  *This repairs DNA damage from the free radical.  
     *Antioxidants, vitamins A, C and E, prevent oxidation of oils to decrease the inflammation of lipids, including in the brain.  *In this way they have been shown to help against dementia and Alzheimers disease.  *Antioxidants also decrease inflammation in the heart and circulatory system to reduce heart attack or clogging of arteries.  
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