
B-COMPLEX VITAMINS

NIACIN (Vitamin B3)



Chemistry
• Nicotinic acid, P-factor (pellagra preventive factor)
• Pyridine-3-carboxylic acid
• Tissues-present as amide



Biosynthesis

• From Trp- 60 mg Trp give 1 mg niacin
• Intestinal bacteria can synthesize from Glu,

Pro, Gly, ornithine

• HUMAN: 1.dietary source, 2. Trp, 3.
Intestinal bacteria

• RDA: Adults 17-21 mg
Children 6mg



• Synthesized from Trp amino acid



Occurrence & Sources

• Both nicotinamide & coenzymes widely
distributed in animals & plants

• Animal sources: liver, kidney, meat, fish

• Plants sources: Legumes, peas, beans,
nuts, coffee, tea, cereal grains, yeast



Metabolism

• Absorption: Niacin & its amide absorbed
in small intestine

• RBCs: 1.3 mg (most of niacin in blood is
here)

• Excretion: as nicotinic acid, as amide &
as methylnicotin amide



Toxicity

Nicotinic acid has been used to treat hyperlipidemia
when of the order of 1–6 g/d are required

Caused
Dilation of blood vessels

skin irritation

Intakes of both nicotinic acid and nicotinamide in
excess

of 500 mg/d can cause liver damage



• Active forms: NAD + , NADP+





• NAD & NADP - freely diffusible coenzymes
of many dehydrogenases

• Both NAD & NADP accept 2 electrons & 1
proton

• NAD & NADP bound to dehydrogenases in a
widely conserved structural motif called the
Rossmann fold



• Rossmann fold - a protein structural motif
• Found in proteins that bind nucleotides,

especially the cofactor NAD
• Structure composed of 6 parallel beta

strands linked to 2 pairs of alpha helices



• Motif is named for Michael Rossmann, who
first pointed out that this is a frequently
occurring motif in nucleotide binding proteins,
such as dehydrogenases

• In 1989, Israel Hanukoglu discovered that
the NADP binding site in some enzymes that
utilize NADP differs from the NAD binding
motif

• This discovery was used to re-engineer
coenzyme specificities of enzymes



Glycolysis





Krebs cycle



NAD+

Lactic acid Fermentation



Ethanol Fermentation





• NADP+ - Pentose phosphate pathway



NADP+

• Pentose phosphate pathway OR
Phosphogluconate pathway OR hexose
monophosphate pathway

• Brings about oxidation and decarboxylation at
C-1 of glucose 6-phosphate, reducing NADP to
NADPH and producing pentose phosphates

• NADPH provides reducing power for
biosynthetic reactions



Anaplerotic Reactions



• Light reactions - photosynthesis

This image cannot currently be displayed.



Z - Scheme



Hatch Slack
Pathway-C4 plants



Pellagra

• Pyridine-like rings of NAD & NADP – derived from the vitamin
niacin

• Niacin - synthesized from tryptophan

• Humans generally cannot synthesize niacin in sufficient
quantities, & this is especially so for those with diets low in
tryptophan (maize, for example, has a low tryptophan content)

• Niacin deficiency affects all the NAD(P)-dependent
dehydrogenases, causes the serious human disease pellagra
(Italian for “rough skin”)

• Characterized by the “three Ds”: dermatitis, diarrhea, and
• dementia, followed in many cases by death (4th D?)



• Dermatitis: skin lesions etc (face, neck, wrist,
forearms, elbows). Skin is reddened, later brown, thickened & scaly

• Diarrhoea: GI manifestations etc (anorexia,
nausea, vomiting, alternating constipation/diarrhoea)

• Dementia: Psychosis etc (insomnia, depression, mild
psychoneurosis, severe psychosis)



• Pellagra can develop according to several
mechanisms, all of which ultimately revolve
around niacin deficiency

• 1ST- simple dietary lack of niacin
• 2ND - it may result from deficiency of Trp (an

essential amino acid)
• 3rd -it may be caused by excess leucine

though the relationship is unclear
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