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plasma 14

1-methyl-adenosine, 1-methyl-guanosine, arginine, asparagine, carnitine,
glutamine, glutarate, histidine, methionine, methyl-histidine, myo-
inositol, phenylalanine, tryptophan, tyrosine

<0.3
RBC 14

ADP, ATP, creatine, diphospho-glycerate, fructose-6-phosphate,

glucose-6-phosphate, glutamate, glutathione disulfide, malate, N-acetyl-

glucosamine, NAD+, phosphoglycerate, UDP-glucose, urate

plasma 15

butyryl-carnitine, citrulline, citrate, cis-aconitate, creatinine, CTP,
cytidine, dimethyl-arginine, isoleucine, hypoxanthine, leucine, lysine,

0.3-0.4

serine, taurine, uridine

13

6-phosphogluconate, AMP, butyro-betaine, citramalate, GDP, gluconate,

glycerol-2-phosphate, GTP, IMP, NADP+, pentose-phosphate, trimethyl-

lysine, UDP

0.4-0.5

plasma

18

1,5-anhydroglucitol, adenosine, arginino-succinate, CDP-choline, CDP-
ethanolamine, dimethyl-guanosine, dimethyl-lysine, glucose,
glucosamine, glycerate, glycerophosphocholine, N6-acetyl-lysine,

kynurenine, ornithine, proline, threonine, UTP, valine

RBC

acetyl-carnitine, ophthalmic acid, phosphocreatine, propionyl-carnitine

0.5-0.7

plasma

2-oxoglutarate, betaine, dimethyl-xanthine, indoxyl-sulfate, N2-acetyl-
lysine, N-acetyl-arginine, N-acetyl-aspartate, N-acetyl-(iso)leucine,
xanthine

RBC

13

adenine, aspartate, ergothioneine, GDP-glucose, GMP, N-acetyl-
glutamate, nicotinamide, S-methyl-ergothioneine, sedoheptulose-7-

phosphate, succinate, trimethyl-histidine, UDP-acetyl-glucosamine,
UDP-glucuronate

0.7-1.0

plasma

caffeine, hexanoyl-carnitine, methyl-lysine

carnosine, dimethyl-proline, glyceraldehyde-3-phosphate, pantothenate,
S-adenosyl-homocysteine, S-adenosyl-methionine, tetradecanoyl-
carnitine, UMP

1.0-2.5

plasma

12

4-aminobenzoate, 4-guanidinobutanoate, acetyl-carnosine,

chenodeoxycholate, decanoyl-carnitine, dodecanoyl-carnitine,
glycochenodeoxycholate, hippurate, isovaleryl-carnitine, N-acetyl-
ornithine, octanoyl-carnitine, quinolinic acid

RBC

trimethyl-phenylalanine, trimethyl-tryptophan, trimethyl-tyrosine
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Identification of aging makers by blood metabolomics
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% Geriatric Unit, Department of Diabetes, Endocrinology and Nutrition, Graduate School of
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Abstract

Blood metabolome (the profiles for metabolites) represents individual differences in
genetic or epigenetic factors, lifestyle and health state. It would be largely informative
to understand the health status, aging and diseases. We have developed and established
the analytical system of human blood metabolome. Metabolites are categorized in several
ways; (1) daily variable or not, (2) enriched in red blood cells or not, (3) individually variable
or not. We found 14 blood compounds that show significant differences between healthy
young (29 =4 y of age) and elderly (81 =7 y of age) people. They might reflect the changes
in anti-oxidative function, kidney or liver function, skeletal muscle, which are involved in
aging-relevant physiological changes. In this paper, we review the metabolomics for aging

research including our latest study.

Keywords : Blood metabolome, Ageing, Red blood cells, Coefficient of variation, Correlation

coefficient
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