Nutrition Notes
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Vitamin K

·        Only fat soluble vitamin that approximates a vitamin

·        A role in 2 steps in intrinsic pathway and a couple in the extrinsic pathway

·        Decarboxylation reaction of prothrombin to thrombin

·        Clotting factors

·        Sources:  leafy greens, liver, green peas and beans

·        Not exactly a cofactor but more like an enzyme

·        No toxic reaction

·        Easily excreted

·        Not commercially available

·        Product of bacterial metabolism along w/biotin

·        Have problem if have been on long term antibiotics and have disrupted microflora of the the GI tract

·        Purperal bruising--most commonly at the joint, diffuse spreading of blood

·        RDA:  60-80 micrograms

·        Can interfere w/absorption

·        Can act like hemophilia

·        Excessive amount of Vit A, K & E can affect the absorption of the others

·        Used at the neonatal unit of the hospital

·        Injected after birth, newborn has no microflora and can not produce its own vit K

Water Soluble Vitamins

·        Named after Berry-Berry

·        Have known about Vit C for as long as people have been going on long sea trips

·        Scurvy—breakdown of collagen

·        Vit B1-12

·        What defines a vitamin

   ·        Vital amine

   ·        Essential to some metabolic function

   ·        Identified by there disorder

·        B1/thyamin—only thing that can cure Berry-Berry

·        Have an RDA is for defined disorder that can only be reversed by that nutrient; the amount that will

   prevent the disorder

·        Cofactors for metabolic reactions 

·        Tied into kilocalorie of CHO intake

·        The more intake of CHO, the more Vit B that you need

·        Tied into CHO digestion

·        Berry-Berry

   ·        Vit B1/Thiamin

   ·        Function:  decarboxylase and transketolase reaction

   ·        RDA:  proportional to CHO and calirc content of Diet;  0.5mg/1000kcal or 1-1.5 mg/day

   ·        Sources:  pork prducts, whole grains, green beans/leaf green vegetable, organ meats, yeast, eggs

   ·        Protein intake—naicin and B6

   ·        If lack TTP, affect GI system, nervous system, cardiovascular system

   ·        Wet and dry berry-berry

   ·        GI—smooth muscle and gland lack energy to carry out their functions:  anorexia, poor

      absorption, gastric emptying, reduced HCl

   ·        Nervous—glucose; inability to process glucose; lose energy in neuron; lose myenilin; poor

      reflexia, fatique, lack of attention, pain, lack of sensation

   ·        Vit deficiency and excess commonly cause lack of sensation

   ·        Can experience 4 D's from lack or excess of water soluble vitamins

   ·        Muscle—fibromyalgia; increased sensitivity to pain; edema

   ·        TTP—proactive form that is activated at the target cell

   ·        Deficiency

      ·        Occurs in very high CHO diet

      ·        Symptoms w/in 10days of deficiency

      ·        Fresh water fish, shrimp, tea leaves, and betel nuts (source of nicotine)—B1 antagonists

      ·        Common in alcoholics due to compromised absorption

  ·                Symptoms

     ·    Wet BeriBeri

      ·        Enlarged heart

      ·        Hyprtension

      ·        Edema

      ·        Congestive heart failure

B2/Riboflavin

·        FAD/FADH2

·        Necessary for electron transporter

·        Carries electrons

·        Sensitive to heat except B2

·        Cook veggies in as little water as possible and just to get them crisp tender

·        Sensitive to UV light

·        Main source is from dairy products (milk)

·         

Riboflavin/B2

·        Not heat sensitive

·        It is sensitive to UV light

·        Milk in opaque container

·        Pasteurization does not kill bacteria, just slows them down

·        Has a number of physiological fxn

   ·        FAD

   ·        TCA 

   ·        Fatty acid breakdown

   ·        Deamination

   ·        Electron transport chain

   ·        Cellular metabolism

·        Deficiency:  mucous membranes

   ·        Inflammation is secondary to tissue damage

   ·        Chelosis—swelling of the lips and cracking at the corners

   ·        Glottistis—swelling of the tongue

   ·        Burning and itching of the eye

   ·        Dermatitis

·        Deficiency rarely occurs by itself; usually other vit B's are deficient

·        Kids w/jaundice in UV box

·        Milk is only good source

·        RDA is based on Kcal; 1.2-1.7mg/day (0.6/1000 Kcal)

·        Deficiency seen in people who have skewed diets, 

·        Important for energy processes

·        Energy management

B3/Niacin

·        NAD

·        Energy transfer

·        Recycle hydrogen in Krebs Cycle

·        Nicotinic acid or nicotinamide

·        Required for metabolism and ATP production

·        Role w/riboflavin

·        Intake associated w/protein

·        Pellagra is a deficiency

·        We can maintain our niacin

·        tryptophane®niacin

·        those who lack carrier protein for tryptophane and its class (neutral AA)

·        grain like corn is deficient in tryptophane

·        Hornup's Syndrome

·        Rose shaped rash, dark scaly dermatitis, disorientation, confusion, neuritis

·        RDA in niacin equivalents—6.6 NE/1000Kcal (13-19mg/day)

·        Aspects affect this:  growth periods, pregnancy, lactation, illness, body size, trauma

·        Best source is meat product, legumes, enriched grains

·        Gout

·        Overdose of niacin experience a flushing syndrome (increase energy)

·        High dose can help lower cholesterol

B6/pyridoxine

·        Tied to protein

·        Decarboxylation of protein

·        Transamination

·        Deamination

·        Transsulferation

·        Synthesis of nicotinic acid from tryptophane

·        Synthesis of GABA, histamine, NE, serotonin

·        Synthesis of hemoglobin

·        Greatest potential for damage of vit B

·        Responsible for the carrier proteins of AA

·        RDA:  0.016mg/g protein (2mg/day)

·        Symptom:  anemia (inability to produce RBC), CNS problems, TB (people being Tx), oral

   contraceptives, long term penicillin treatment, sensitive to freezing

·        Found in a large variety of foods

   ·        Whole grains, legumes, egg yolk, banana, potato, 

·        Toxic:  protein catabolism, get parathesia (numbness of the hands)

B6

·        Greatest potential for toxicity

·        Numbness of the hands

·        Catabolism of protein

Pantothenic Acid

·        PA + ATP + Cysteine ® CoA

·        Function—TCA Cycle; Fatty Acid breakdown/synthesis

·        ESADDI:  estimated safe and adequate daily dietary intake

   ·        4-7 mg/day

   ·        2.75mg/1000Kcal

·        alcoholics are at risk

·        no none deficiency known

·        sources:  eggs, animal products, generous amounts in most foods

Biotin

·        does not have an RDA

·        hard to asses b/c the end product of bacterial metabolism

·        bioctin; cleaved by biotinidase in intestinal cells

·        function:  co-enzyme in fat and CHO metabolism; addition of CO2's

   ·        maintain oxaloacetate level

   ·        purine synthesis

   ·        3C fatty acid metabolism

·        ESADDI—30-100mg/day

·        Source:  cauliflower, egg yolk, yeast, liver, cheese, peanuts, bacterial synthesis

B12/Folate

·        Megoblastic anemia

·        RBC folate is required for purine and pyrinidine synthesis which is required for cell division

·        Can mask folate deficiency w/B12

·        Spina bifida—can be very mild or can cause death

·        Folate given to pregnant mom can help decrease the risk of spina bifida

·        Side affect is malabsorption

·        In cancer, rapidly dividing cells, meds greatly affect

·        Folic Acid

   ·        3 Parts:  pteridine—PABA—glutamate

·        folate—coenzyme form of tetrahydroopfolic acid

·        absorbed from SI—conjugase system

·        stored in liver

·        Function:  -C donor/acceptor; DNA synthesis

·        From plant materials; esp aparagus, green leafy vegetalbes, some grains, beans, eggs

Cobalium

·        Last of true vitamins to be defined

·        Requires cobalt

·        Animal sources

·        Store for 3-5 yrs

·        Not a deficiency in eating, but a problem in absorption

·        Most complicated pathway

   ·        R protein from salivary secretions—protect in acidic condition of the stomach

   ·        Sjourgens syndrome and elderly persons

   ·        Intrinsic factor—antacid therapy people will have problems

   ·        SI the trypsin cleaves R protein release from trypsin

   ·        Can't absorb if don't release

   ·        Parasitic, bacterial infection—compromised

   ·        Krohn's disease

   ·        Cystic Fibrosis

·        Pernicous anemia—myelin synthesis—similar to multiple sclerosis

·        Range of RDA—adult need 2mg/day; pregnant woman adds 10%, lactating 30%, children

·        Sources are animal foods

·        Problems for vegans

Vitamin C

·        Pauline

·        Essential for the synthesis of collagen

·        Healing

·        Immune function

·        Inflammatory reactions

·        Peticial hemorrhages—bleeding through small areas

·        Henry VIII—large uclers on legs, lose of teeth

Vit C

·        Heat, oxidation, alkaline

·        Made by plants from glucose

·        Ascorbate

·        Humans can't make

·        Oxalic acid—potent binding agent for minerals making them not bioavailable

·        More than just ascorbic acid

·        Absorbed in SI by active transport

·        Dehydrogenation in kidney to oxalic acid

·        Iodine test

·        Risk group is those at risk for kidney stones

·        Oxalic acid is concentrated in the kidney

·        Function:  electron for metal ions Fe2+

   ·        OH additions (OH-proline) in collagen and stabilizer

   ·        Antioxidant

   ·        Iron absorption

   ·        Thyroxin synthesis, hormone synthesis, immune function—OH additions

·        Rebound scurvy—nursing babies from mom's taking megadoses of vit C, babies have scurvy

   symptoms b/c they are not getting

·        Required by any cell that is rapidly metabolizing

·        Deficiency—symptoms manifest about 3 months after depletion

·        Seen in cultures in where protein is the major intake and not many fruits and vegetable

·        Not seen much today b/c more variety of foods in different areas that were not available at earlier

   times—skewed diets

·        Poor healing post-surgically

·        Stress conditions—only stress vitamin

·        Need among smokers b/c turn over in the lungs

·        RDA to avoid deficiency = 60mg/day (20-30mg/day

·        Food sources – green peppers, cauliflower, potato, fruits, citrus

Bogus Vitamins

·        Some are essential—choline, tarine, carnatine

·        Not vitamins b/c no deficiency and we can produce them at a cellular level

·        Layatril—B17; anti-cancer properties; cyanide and ?? which can disrupt the ETC and is

   lethal—made form apricot pits

·        Pangamic acide—no documental claim—B15; no evidence that is plays a cellular role

Minerals

·        Divided into major and trace

·        Major-- >100mg/day

·        Trace-- 1mg or less, iron is the one that people are deficient in, difficult to be picked up

·        Iron and calcium—bioavailabilty

   ·        Oxalate—green veggies

   ·        Phytate—grain

   ·        Acid products that bind cations

   ·        Divalent

   ·        Competition for absorption sites

   ·        Overdose on calcium, may stop the absorption of other sites of divalent molecules, calcium

      usually loses—very insoluble

Diagram

Major

·        Calcium—absorption efficiency of 10%

·        Phosphorus

·        Potassium

·        Sodium—no problem getting more than enough

·        Sulfur—no RDA, related to protein intake

·        Chloride—goes along w/Sodium

·        Magnesium—essential, enzyme function w/any energy transfer

Trace

·        Iron—Popeye; lots of oxalates, can't get it out of spinach

·        Manganese

·        Copper

·        Iodide

·        Zinc—folate, rapidly turning over cells require—Middle East, overall underdeveloped, Zinc

   deficiency, not much meat, eating unleavened bread, eat off of clay plates that bind the minerals,

   copper pots that competed for sites—source is animal muscle, leavened bread—Copper

   miners—developed Zinc deficiency

Calcium

·        Shift back and forth from bone

·        Premium mineral in the body

·        ~ 90% is in bone that is scavenger as oxaloacetate

·        vit D

·        should not have low blood plasma calcium; problem w/parathyroid or bone problems (bones will

   bend)

·        2 sites

   ·        intestinal mucosa

   ·        renal mucosa

   ·        vit D involved similar to aldosterone in kidneys w/Na+ and K+

   ·        active transport

   ·        parathormone important also

·        solubility and impedance make it difficult to get

·        protein carrier for absorption

·        How we absorb

   ·        body need—passive or facilitate 

   ·        plasma ionic concentration—dietary CHO and protein

      ·        CHO affects Ca2+--fiber has a net negative charge

      ·        Acidity—more efficient absorption slightly (Phosphorus is –1 and doesn't bother Ca2+) in

         neutral solution Phosphorus is –2 and binds Ca2+

·        Blood clotting—almost all steps required

·        Nervous transmission

·        Muscle contraction

·        Cell permeability

·        Calmodulin—membrane transport; binding of 4 Ca++; 2nd messenger cascades

·        Most important in need and essentiality

·        Lean meat is a good source of Ca2+, it is bioavailable

·        Not obvious that you a deficiency; only find out when break a bone or they start to bend (kidney

   patients)

·        Intake of soft drinks has phosphoric acid complexes w/any Ca2+ present

Magnesium

·        Lowest RDA

·        Essentiality—required by every cells with generation of energy

·        Divalent

·        70% of Mg2+, found in bone

·        30% found in soft tissues

·        always recycled

·        easiest to sustain

Minerals

Chlorine

·        Salt

·        Plants

·        Found in almost everything

·        Comes w/sodium

Trace Minerals

·        Know the least about them

·        Deficiency goes along w/some ex:  iron, iodine, copper

·        These come into importance b/c of essentiality

·        Do help to maintain homeostasis

·        Have ESSDI

·        Zinc, iron, iodine have RDA

·        Silicon, nickel, tin (structure of Ig), cadmium, arsenic

Iron

·        Most women are deficiency or w/deplete stores

·        In a depleted state, may see altered ferretin

·        W/more depletion, may see reduced transferrin

·        Further done, start to approach deficiency FEP

·        True deficiency—microcytic anemia (lack of iron in RBC, in appropriate synthesis of hemoglobin

·        Intake in a variety of forms—heme and nonheme sources

·        Not always bioavailable even in foods that are rich in iron

·        Taken up by mucosal cells of the GI tract and attaches to ferretin, if not needed, it is excreted w/the

   loss of the GI lining

·        Transported by transferrin to the iron for storage to the muscle for myoglobin, to the bone marrow to

   make RBC

·        Grains, plants, a few meats

·        Vit C helps w/nonheme iron absorption

·        Familial hemochromatosis—excessive storage of iron in the liver, if intake a lot of Vit C increase

   nonheme iron uptake and this is extremely toxic to the liver

·        If you need iron, it is absorbed

·        Acidity and the presence of the reducing agents for absorption

·        Calcium can have an positive effect on iron absorption

·        Impede absorption—finates (spinach), infectious processes, decrease acidity, GI diseases

·        Store in bone marrow

·        Do not excrete iron in the urine

·        Needed for oxygen transport

·        Tiredness, lack of energy

·        Myoglobin to muscle

·        Many cytochrome molecules in electron transport chain

·        Heme iron is absorbed at 10-30% efficiency

·        Get a 6 months supply form mom when born, if breast fed will not deplete their stores

·        Infancy anemia—formula fed infants use up their stores

·        Hemorrhagic problems, stomach modified, malabsorption, runners anemia (turn over in muscle)

·        Periods when we are more vulnerable

   ·        Infants

   ·        Teenage girls; a few boys

   ·        Menses to menopause

   ·        Pregnancy

   ·        Older adults (skewed diets)

·        RDA men = 10mg; females = 15mg during reproductive

·        Best source is organ meats, seafood, egg yolk, whole grain, nuts, legumes

·        More iron fortified foods (10% above what is present)

Iodine

·        Don't have the hormones to tell the cells to function

·        Found as iodide

·        Store 50% in muscle; 25% in thyroid gland

·        Iodide across mucosa, excess excreted in urine

·        Uptake is regulated by TSH (thyroid stimulating hormone)

   ·        Grave's disease

Trace Minerals

Zinc

·        Approximates folate, and is needed for cells that turn over rapidly.

·        Deficiency identified in the early 20th century in Middle East 1970’s seen in patient’s on paternal

   nutriorion.

·        Function’s: 

   ·        Nucleic acid synthesis

   ·        Protein metabolism

   ·        Immune fxn

   ·        Sexual development

   ·        Cofactor for carbonic anhydrase and alcohol dehydrogenase.

·        Sources:- Lean meat shell fish wheat germ and legumes.

·        Zinc has a problem w/ absobtion due to the protein metallothionine, which blocks the absorbtion, and

   can also impede the absorbtion of iron because they compete for each other. High zinc intakeà low

   iron absorbtion and vice versa.

·        RDA males= 15mg/day, females=12mg/day.

·        Toxicity occurs at 2X the RDA- can compete w/ copper absorbtion.

Copper

·        Ceruleplasmin- a greenish blue protein in the blood that transports copper in the blood stream.

·        It is absorbed at 10-55%

·        Functions to reduce Fe, and also in the synthesis of dopamine and norepinephrine.

   ·        ETC

   ·        Clotting

   ·        Break down of peroxidase.

Sources:

·        Chocolate

·        Seafood

·        Mushrooms

·        Legumes

·        Nuts

Defeciencies:

·        Menke’s kinky hair syndrome

·        Wilson’s syndrome

RDA-1.5-3.0mg/day

·        Supplementation for infants and others on a strict dairy diet.

Manganese

·        It has poor absorbtion and is needed in the same quantities as copper.

·        Functions in protein and CHO metabolism

Chromium

·        Acts as a cofactor for the uptake of insulin and helps it work.

·        Absorbed w/ zinc

·        Mushrooms, wine beer, and yeast.

·        Chromium piccolinate- Was thought to be a great weight loss tool, can be toxic.

Cobalt-no RDA but is associated w/ B12.

Selenium

·        It is the cofactor for glutithione peroxidase, and in thyroxine.

·        50-100% absorbtion.

·        Deficiency leads to muscle pain, wasting, cardiomyopathy, seen in china where the soil was deficient

   in the soil.

·        Sources:

   ·        Fish

   ·        Meat

   ·        Eggs

   ·        Milk 

   ·        Grains

   ·        Seeds

·        RDA=55-70ug/day

·        Toxicity= 2-3mg/day for months 

   ·        Garlic breath 

   ·        Hair loss

   ·        Nausea

   ·        Rash & Diarrhea

Fluorine

·        No RDA; has an EDDSI

·        A little is important esp for preventing dental caries

·        Modeling and brittling w/excess fluorine in the water supply; problems for children who are teething

Molibdium

·        Xanthene dehydrogenase:  histamine, caffeine, 

·        Helps break them down

·        No noted deficiency

·        Found in the soil

·        Many of the trace minerals have been discovered due to total parentral nutrition

Boron

·        Steroid production

Nickel

Exam

·        Matching vit, minerals, nutrient activities

·        Multiple choice—study quizzes

·        2-3 essays

·        ABCD's of nutritional assessment

