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Background: Identification of and early interventions in at-risk individuals is only way to prevent cognitive
impairment and dementia. The aim of this study is identification of novel pathophysiological molecules for cognitive
decline by omics analysis in a general population-based cohort to further understand pathogenesis of dementia.
Method: We analyzed a dataset describing participants in the Nagahama Prospective Cohort for Comprehensive
Human Bioscience (the Nagahama Study). Participants in this community-based prospective cohort study were
recruited from the general population of Nagahama City, a rural city of 125,000 inhabitants located in central Japan.
Among a total of 10,120 participants in the follow-up investigation, cognitive function was assessed in individuals
aged 60 years or older (n=4,911) by Hasegawa’s dementia rating scale and MCI screen, a web-based screening test
for mild cognitive impairment. Low molecular-weight compounds (LMC) and lipids in peripheral blood were
measured using gas chromatography-mass spectrometry and liquid chromatography-mass spectrometry, respectively.
Genome-wide single nucleotide polymorphism analysis was performed using a DNA array.

Results: Basic factors associated with cognitive decline was age, men, and short education. In addition to these
factors, plasma levels of glucose and advanced glycation end products (AGE) showed independent inverse
association. Although AGE was affected by fasting condition, the association between cognitive function and AGE
was independent of fasting time and plasma glucose level, while no significant association was observed with plasma
levels of HDL- and LDL-cholesterol including their subclasses. We further identified two LMCs (carbohydrate) and
a lipid (ganglioside) those were independently associated with cognitive decline. Maximum difference in a risk score
consists of the LMCs corresponded with one-half of education year. Although plasma levels of substantial number
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of LMCs and lipids differed by age, sex, body weight, and gene polymorphisms, the present findings were not
confounded by these factors. In a basic study, we clarified that exercise-induced molecule A decreased accumulation
of AB in brain by binding to AB precursor protein APP. Although plasma metabolite level of the molecule A was
significantly decreased in patients with dementia, no significant decline was observed in individuals with MCI in
the Nagahama population. Atrophy of hippocampus measured from MRI, but not stenosis at intracranial vessels,
was also associated with cognitive decline.

Conclusion: We identified novel molecules associated with cognitive decline. Results of present study provided a
clue to further understand pathophysiological mechanism of cognitive decline, and also suggested a usefulness of
omics analysis to identify novel pathophysiological molecules in a population study.
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