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Validation and application of biomarkers for risks of metabolic diseases
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™ Introduction

To design a personalized dietary practice and food choice, it is
essential to develop practical biomarkers to be effective in
detecting and monitoring a change in metabolic state, which
should be closely related with the risk of the onset and
development of metabolic diseases such as diabetes and
obesity. Because inflammation is known to be a key factor for
the progression of many metabolic diseases, we have used
nutrigenomic approach to seek biomarkers in the peripheral
leukocytes for assessment of inflammation related to
metabolic disturbance including postprandial hyperglycemia,
and we examined the validity of the proposed biomarkers.

M Results

Microarray analysis of the genes in peripheral leukocytes
showed a greater expression of genes coding IL- 1 and other
putative inflammatory cytokines in hyperglycemic diabetic rats.
Oral sucrose loading in rats with mild glucose intolerance led
to a two-fold increase in IL- 1B gene expression in peripheral
leukocytes within 3h, which was abolished by addition of an
a-glucosidase inhibitor, miglitol to the solution. A clinical trial
in type 2 diabetes patients showed that administration of
miglitol for 3 months caused a significant reduction of the
gene expression of inflammatory cytokines/cytokine-like
factors including IL- I3, TNF-a and S100 proteins in peripheral
leukocytes. Thus, the mRNA levels of IL-1B and S100 proteins
in peripheral leukocytes are sensitive biomarkers for acute and
chronic hyperglycemic history. Cross-sectional studies of
Japanese men aged 40-69 years, who participated in health
check-up, suggested that plasma level of ALT is the strongest
explanatory variable for increased visceral fat, while the
plasma levels of IL-1B and y-GTP are markers for
inflammation, presumably caused by hyperglycemia and/or
production of reactive oxygen species.

™ Perspectives

The practical biomarkers proposed in this study may be
sensitive enough to apply for clinical trials to monitor and
predict the effects of behavior changes and/or functional food
factors on the risks of diabetes and metabolic diseases in
apparently healthy subjects.
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[Figure 2]

Postprandial hyperglycemia causes increases in inflammatory cytokine gene expression
in peripheral leukocytes following oral sucrose load.
N Means+SEM for 5 rats are shown.

* P< 0.05 compared with the basal level. ~ a-b: P< 0.05 compared with control.
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Proposed practical biomarkers for inflammation-mediated risks of metabolic diseases.
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