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B Vitamins At a Glance
[Letter [Names — [Notes/Actions |

Bl Thiamin, Benfotiamine Energy, heart, muscle, and nerve function

B2 Riboflavin, R 5’-Phosphate Energy, red blood cells, vision

B3 Niacin, Nicotinic Acid, Niacinamide Energy, nerve function, circulation and heart
B4 Choline, Adenine, Carnitine Cell membranes, memory, neuromuscular

BS Pantothenic Acid Coenzyme A, adrenals, skin

B6 Pyridoxine, Pyridoxal 5’-Phosphate Brain and nerve, hormones, protein synthesis
B7 Biotin Hair, metabolism

B8 Inositol Loosely considered a B vitamin

B9 Folate, Methylfolate, Folinic Acid Red blood cell production, DNA repair, brain

B10 Pteroylmonoglutamic Acid Really a form of folate, skin protector
B11 Salicylic Acid Not technically a vitamin, loosely categorized
B12 Cobalamin Red blood cells, DNA repair, nervous system
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Molecular Function

Thiamine plays  central role in the generation of energy from carbohydrates. 1t is
involved in RNA and DNA production, as well as nerve function. its active form is a
coentyme called thiamine pyrophosphate (TPP1, which takes part in the conversion of
pyruvate to acetyl coenzyme A (CoA) in metabolism,

Riboflavin is involved in the energy production for the electron transport chain, the citric
acid cycle, as well as the catabolism of fatty acids (beta oxidation)

Niacin is composed of two structures: nicotinic acid and nicotinamide. There are two co-
‘enzyme forms of niacin: (NAD) and

‘adenine dinucleotide phosphate (NADP). Both play an important role in energy transfer
reactions in the metabolism of ghucose, fat and alcohol.

NAD carries hydrogens and their slectrons during metabolic reactions, including the
pathway from the citric acid cycle to the electron transport chain. NADP fs a coenzyme
in lipid and nucleic acid synthesis.

Pantothenic acid is involved in the oxidation of fatty acids and carbohydrates. Coenzyme
A, which can be synthesized from pantothenic acid, is involved in the synthesis of amino
‘acids, fatty acids, ketones, cholesterol, phospholipids, steroid hormones,
neurotransitters (such as acetylcholine), and antibodies.
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Molecular Function

The active form pyridoxal 5'-phosphate (PLP) (depicted) serves a5 3 cofactor in many
‘enzyme reactions mainly in amino acid metabolism inchuding biosynthesis
of neurotransmitters

Biotin plays a key role in the metabolism of lipids, proteins and carbohydrates. it is a
erftical co-anzyme of four carboxylases: acetyl COA carboxylase, which is invoived in the
synthesis of fatty acids from acetate; propionyl CoA carboxyfase, involved in
gluconeogenesis; P-methylcrotonyl CoA carboxylase, involved in the metabolism

of leucine; and pyruvate CoA carbaxylase, which is involved in the metabolism of
‘energy, amino acids and cholesterol.

Foliate acts as a co-enzyme in the form of tetrahydrofolate (THF), which is involved in
the transfer of single-carbon units in the metabolism of nucleic 36ids and Ming acids
THE 1 involved in pyrimidine nucleotide synthesis, 50 is needed for normal cell division,
especially during pregnancy and infancy, which are times of rapid growth. folate aiso
ads in erytheopoiesis, the production of red blood cells.

Vitamin 812 15 metabolism of \ydrates, proteins and lipids.
1 is essential in the production of blood cells in bone marrow, and for nerve sheaths and
protains. Vitamin B12 functions 35 3 Co-entyme in intermediary metabolism for the

reaction with balamin, and the methylmalonyl CoA
mutase reaction with adenosylcobalamin.
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by amnesa and compensatory contabuiaton
Riboflavin | Deficiency causes anbofiavinests. Symploms may include Cheosis (Cracks in the lips), high sensitnity 10 suniight
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X Nisam Deficiency. along with a deficency of Iryplophan causes pellagra. Symploms include aggression. dermais.

£ Vitamin 8, insomnia, weakness. ana cammea in petagra may lead 1o

o death (the 3(+1) Ds dermats, diarhea, dementia, and death)
Pantothenic

Viaming, | Deficiency can result in acne and paresthesia, BNougN s ucommon
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Tolerable
Name  Upper Intake
Level
Thamine
None
Riboflavin
None.
tiaan
35 mg/day from
supplements, drugs o
forthed food
Pantothenic
Hone
acid
pydarine,
predosal
purdoxaming | 200mg/day
Biotn Hone
Folate 1 mg/day

Cobalamin | None established
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Harmful effects

Ho known taxicity from o

ake. There are some reports of anaphylaxs caused by igh-dose
thiamin injections into the wein or muscle. However, the doses were greater than the quantity humans
can physically absorb from oral intake.

Noe

ce of toxicity based on limited human and animal studies. The only evidence of adverse
effects associated with riboflavin comes from in wtro studies showing the production af reactive
oxygen species ts) when exposed ible and UV iig

Intake of 3000'mg/day of nicotmamide and 1500 mg/day of nicotinic acid are associated with nausea,
vomiting, and signs and symptoms of liver taxicity. Other effects may include ghucose intolerance, and
(reversible} ocular effects. Additionally, the nicotinic acid form may cause vasodhl
known a5 flushing, inchuding redness of the skin, often accompamed by an tching, tinglng, or mikd

burning sensation, which s also often accompaniad by pruritus, headaches, and increased intracranial

blood flow,
doses up to 2000 mg per day of niac
development in cases of high ipid leves

Mo known taxicity

Primary symptoms are pain and numbness of the extremities. In evere cases, motor neuropathy may
oceur causing difficulty in walking. SeAsory neuropathy typseally dewelops at doses of pynidoxing in
excess of 1,000 mg per day, but adverse effects can occur with much less, so doses over 200 mg are
ot considered safe.(33] Symptoms amang wamen taking lower doses have been reported

Mo known taxicity
Masks B12 deficiency, which can lead to permanent neurological damage.

Skin 300 spinal lesions. Acne-bke rash [<ausality is nOt conclusively eitabiished].
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