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Even Humans Can Make a Vitamin from an Amino Acid:

Thinking about the Significance

SHIBATA Katsumi

Abstract: Nutrients are classified into five categories based on chemical and physiological properties. Vita-
min is the last discovered nutrient. The definition of vitamin is a trace organic essential compound in hu-
mans. Humans need 13 types of vitamins for live. However, two vitamins can be synthesized. One is vitamin
D. The other is nicotinamide produced by a series of enzymatic reactions from tryptophan, an essential
amino acid. In this review, the author summarized the various factors that influence the tryptophan-
nicotinamide conversion pathway with focusing on the historical facts leading to discovery, and the data ob-
tained in the author’s laboratory. Then, the author considered the significance of this conversion pathway
from the viewpoint of nutritional biochemistry. The conclusion is that the tryptophan-nicotinamide pathway

exists to prevent non-liver tissues from falling into a deficiency of pyridine nucleotide coenzymes.

Key Words: vitamin biosynthesis, de novo biosynthesis of nicotinamide, tryptophan metabolism, discovery

of pellagra-preventing factor, pyridine nucleotide coenzymes
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Trp, tryptophan
N-FK, N-formylkynurenine

Kyn, kynurenine

3-HK, 3-hydroxykynurenine

3-HA, 3-hydroxyanthranilic acid

ACMS, a-amino-f-carboxymuconate-g-semialdehyde

AMS, a-aminomuconate-g-semialdehyde

QA, quinolinic acid

NaMN, nicotinic acid mononucleotide

NaAD, nicotinic acid adenine dinucleotide

NAD", nicotinamide adenine dinucleotide

NADH, reduced nicotinamide adenine diphosphate

NADP", nicotinamide adenine dinucleotide phosphate

NADPH, reduced nicotinamide adenine dinucleotide phosphate

Nam, nicotinamide

NMN, nicotinamide mononucleotide

NiA, nicotinic acid

MNA, N'-methylnicotinamdie

2-Py, N'-methyl-2-pyridone-5-carboxamide

4-Py, N'-methyl-4-pyridone-3-carboxamide

KA, kynurenic acid

XA, xanthurenic acid

PRPP, 5-phosphorbosyl-1-pyrophosphate

FAD, flavin adenine dinucleotide

PLP, pyridoxal 5’-phosphate

ThDP, thiamin diphosphate
THF, tetrahydrofolic acid

Gln, glutamic acid

TDO, tryptophan 2,3-dioxygenase

IDO, indoleamine 2,3-dioxygenase

3-HADO, 3-hydoxyanthranilic acid 3,4-dioxygenase

PRT, quinolinic acid phosphoribosyltransferase
q phosp




