Fat-Soluble Vitamins

Concept of vitamers

Micelle phase - bile — Chylomicrons -
Lymphatic system - Liver

Slow elimination through bile - Faeces

Vitamins A & D toxic accumulation

Rare deficiency

Various functions in the body

Vitamin A or Retinol

Characteristics

Natural and synthetic vitamers: Retinol &
Carotenoids and Retinaldehyde & Retinoic Acid

Retinol 90% absorption vs [3-carotene 5-50%.
Transportation with Retinol Binding Protein

Physiological functions

Vision process: trans-retinol - cis-retinol - cis-
retinal - (rhodopsinsopsin) — trans-retinal - trans-retinol

Protein metabolism of mucous
membranes and skin protection.

Bones and joints Growth and fertility

Deficiency
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Vitamin D or Cholecalciferol

Characteristics

Synthesised using UV from sun in good
amounts for maintaining health

7-dehydrocholesterol - Cholecalciferol - 25-
hidroxicholecalciferol — 1,25-dihidroxicholecalciferol

Physiological functions

Calcaemia and phosphataemia: PTH involved in raising
Calcium levels in the blood, Ca?* reabsorption. Bones

Immune and Insulin response: no VitD — autoimmune
diseases, lower insulin resistance. Gene transcription

and reproduction: better embryos and sperm quality

RDA = 700-900 pg. Primary: (Retinol in the diet.
Secondary: |Protein diet, fat absorption problems, lack of Zn.

Causes night blindness

Deficiency

Toxicity

Normally very rare. Causes vision
problems, bone pain and liver damage

Food sources

Animal (Retinol): Liver, Fatty meats, Oily
fishes, Milk Fat and egg yolk
Vegetable (B-carotene): Orange Fruits and
vegetables, red and green as well

RDA = 50-100 pg. Children: rickets, Adults:
osteomalacia/osteoporosis, |sexual steroids

Toxicity

Hypercalcaemia: headaches and tissues
calcification (kidney stones)

Food sources

Animal: Liver, Fatty meats, Oily fishes, Milk
Fat and egg yolk
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Vitamin E or Tocopherols

Characteristics

hydroxychromane ring, 8 vitamers: a, 3, y, 0
tocopherol & tocotrienol

Vitamin K or

Phytomenadione

Characteristics

Phytomenadione K1, Menaquinone K2,

tocopherol - a-tocopherol - micelles — simple
diffusion — Chylomicrons - Bloodstissues/Liver — enterohepatic

cycle — elimination through bile 80% and urine 20%

Physiological functions

anti-free radicals (antioxidant): H,O,, O,~, HO, and OH

from external factors or internal reactions — mutations,
cancer, cardiovascular diseases. Autooxidation to
reduce, Vit C and CoQ1g as "backup"

anti-sterilising and prevents degenerative diseases

Deficiency

RDA = 8-10 mg. Can cause more probability
In contracting degenerative diseases

Toxicity

Low toxicity

Food sources

Vegetable: seed & olive oils, legumes & nuts
and whole grains.
Animal: in less quantities oily fishes & butter

Menadione K3, Menadiol K4

K1, K3 & K4 -, duodenum/jejunum — ileum/colon
—> (K2) — Chylomicrons - lymphatic system - blood s
liver — enterohepatic cycle — elimination through bile and urine

Physiological functions

Blood coagulation: platelets+Ca2* -~ Thrombokinase -
—» Prothrombin + Vit K- Thrombin - (Fibrinogen - soluble
fibrin - insoluble fibrin)

CoQ10 Synthesis mitochondrial metabolism, Carboxylation
of glucose residues and Bone metabolism with Vit D

Deficiency

RDA =90 - 120 pg. Not common as we have

microbiota production.

Toxicity

—» Only in children supplementation of Menadione K3

Food sources

Vegetable: leafy greens, seed & olive oils, tea

—> or coffee and seaweed
Animal: liver, egg yolk and milk fat (fermented)

Hydrosoluble Vitamins

More common deficiency due to fast elimination

Coenzymes & metabolism. Cell proliferation and

Concept of vitamers
solubility — facilitated diffusion - Liver

Fast elimination through urine

No accumulation except B9 and B12

tissue turnover
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Vitamin B1 or Thiamine

Vitamin B2 or Riboflavin

Absorbable Free Thiamine (vegetables) or
Thiamine pyrophosphate (animals). Unstable to

heat, 1pH, leaching and thiaminases

Associated coenzymes: FMN, FAD, AMP

Vitamin B3 or Niacin
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Phosphatases free the Riboflavin — absorbed by
active transportation

Nicotinic acid and nicotinamide create NAD* and
NADP*; Nicotin-Adenin-Dinucleotide-(P)

Vitamin B5 or Pantothenic Acid

COA precursor... pentoic acid + B-alanine

TPP - Free Thiamine - Active Transportation and
FD when tamounts - blood - liver

(metabolisation). |Folate = (absorption

In the liver FAD and FMN are created to then be
sent to tissues

Endogenous synthesis through Tryptophan: 60mg
of tryptophan — 1mg of Niacine

CoA - B5- AT or FD - blood

the a-KG D.H.

Pyruvate to Acetyl-CoA and in the Krebs Cycle

Excess is eliminated in urine and bile (faeces)

RDA = 14-16 mg. Deficiency - Pelargue:
Diarrhoea, Dermatitis and Dementia.

B3 in Corn...

then is sent to metabolically active organs / renal
excretion

and Wernicke-Korsakoff

RDA =1,1 - 1,2 mg. Beriberi disease: digestive &
nervous symptoms, circulatory problems

RDA= 1,5 mg. Deficiency: stomatitis, dry lips,
magenta tongue, itching and corneal ageing

Toxicity when using statins —. histamine production
and liver damage

Deficiency not common, it's bound to other B
vitamins (Pantothen means everywhere)

Animal: pork, liver, oily fishes, egg yolk and milk
Vegetable: Whole grains, nuts and legumes

Food sources similar to B1, highlighting the water-
soluble fraction of milk

Animal (nicotinamide and tryptophan): Meat, fish,
milk and egg yolk
Vegetable (Nicotinic acid): bran, yeast, soybean
and nuts

Rare toxicity — may cause diarrhoea

Animal sources: liver and egg yolk
Vegetable sources: whole grains and yeast

Vitamin B6 or Pyridoxine

6 vitamers: pyridoxine-(P), pyridoxal-(P),
pyridoxamine-(P)

Involved in Hepatic transaminations: pyridoxal-(P)
- pyridoxamine-(P) - (Glutamate - a-
KG) - (OAA - Aspartate)

Glycogen phosphorilase, hormonal modulator
(Lcortisol) and substance synthesis (B3, cisteine,
collagen, neutrotransmitters)

Jejunum - AT - Enterocytes (free or P as
reservoir) — blood (erythrocytes and albumins)
S liver (PLP created) — muscle

Rare deficiency and non-toxic

Animal sources: liver & organs and egg yolk
Vegetable sources: whole grains and banana

Biotin

Ureido ring + tetrahydrothiophene ring + valerianic
acid

Part of Carboxylases enzymes: Acetyl-CoA
carboxylase, Pyruvate carboxylase, propionyl-CoA
carboxylase

Stable vitamin, only leaching losses

Vitamin B9 or Folate

Ptedirin + phosphoaminobenzoic acid + glutamic
acid

Often bound to other glutamates (9) creating
polyglutamates. Most important THF

Vitamin B12 or Cyanocobalamin

tetrapyrrole nucleotide with Co®*, creates the
myelin sheaths of neurons

Vitamin C or Ascorbic Acid

Biotin - biotidinyl oligopeptides -
(microbiota - Free biotin) — AT/FD - blood - liver.

Rare deficiency due to microbiota synthesis.
Excess raw egg white consumption or alcoholism.
Non-specific symptoms: glottis, anorexia,
metabolic disorders, skin, nervous system

Polyglutamates+proteins —
(microbiota — monoglutamates) — AT - blood - liver

(THF is created)/tissues — urine or enterohepatic
cycle

Enzymes Cofactor such as methionine synthetase:

homocysteine — methionine

2 vitamers: AA and DehydroAA. Essential in
humans as we lack an enzyme for its synthesis

bound to proteins — Free B12 —. B12+ 2 Intrinsic
Factor — (microbiota - blood) - liver (B12-

proteins) — enterohepatic cycle

AA - AT and FD - blood - organs &
tissues — Metabolisation (AA - DAA - diketogulonic
acid — oxalic and treonic acid) — urine

Animal sources: liver & organs and egg yolk
Vegetable sources: whole grains, yeasts and nuts

Absorption: 50-60% food and 80-90% drug.
RDA = 400 mg. Common deficiency due to various
factors. Toxicity not relevant

RDA = 2,4 ug. Common deficiency especially in
vegetarians, elderly, hypochlorides...

Antioxidant, lIron absorption, Immune response,
Stops nitrosamines formation and is a coenzyme
of hydroxilases enzymes (collagen, carnitine,
neurotransmitters...)

Symptoms: megaloblastic anaemia, malabsorption
& diarrhoea, nervous disorders and skin disorders.

Animal sources: liver, kidneys, organs and dairy
Vegetable sources: leafy greens, legumes, yeasts

and nuts

Causes macrolytic and pernicious anaemia,
digestive disorders and neuropathies (bone

marrow degeneration, anorexia, malabsorption,
Alzheimer's and demyelination).

RDA = 70-90 mg. Deficiency
causes scurvy: bleeding gums, loss of teeth and
collagen, depression and immunosuppression

Only animal sources: liver, kidneys, egg yolk,
meat, oily fishes, milk and fermented cheese

Toxicity very low as urinary excretion is good

Vegetable sources: bell peppers, mango, citrus
fruits, potatoes

High instability: light, T°C, leaching, O, and
ascorbic oxidase enzyme




