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Epidemiological study of dementia related factors using metabolomics analysis in
general Japanese men
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This project is to identify metabolites associated with mild cognitive
decline and brain volume atrophy, which are the pre-stages of dementia, in a general community male
cohort study using metabolomics analysis, and to elucidate the mechanism of cognitive decline and
preventive measures. We analyzed the relationships between the 442 metabolites in blood identified
by metabolomics analysis and cognitive function and microcerebrovascular lesions evaluated by head
MRI, and investigated the metabolic pathways involved in the pathology.

As a result, a statistically significant relationship was found between cognitive function and 51
metabolites, and in particular, they have a statistically significant relationship with short-term
memory, verbal ability, and fluency. A statistically significant association was also observed
between the number of microcerebrovascular lesions and 45 metabolites.
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Cognitive Abilities Screening Instruments
(CASI)

Attention

Concentration

Orientation

Short-term memory
Long-term memory

Language abilities

Visual construction
List-generating fluency
Abstraction, and judgment

MRI1
MRI cerebrovascular lesion
Voxel-based Specific Regional Analysis System for Alzheimer’ s Disease
(VSRAD) Brain Anatomical Analysis using Diffeomorphic Deformation (BAAD)
CASI 82 82 Principle

component analysis(PCA) Partial least squares (PLS) Partial least squares rank
order of groups (PLS-ROG) 2

Multivariable logistic regression Multivariable fractional
logistic regression CASI 4 4

Enrichment analysis (MSEA)  Pathway analysis

Liquid chromatography mass spectrometry (LC-MS)
6439 442

HPOS 1,232 untargeted 39 annotated

LPOS 4,096 untargeted 319 annotated

LNEG 1,111 untargeted 84 annotated.

1
PCA PLS
22 0<0.01
, 21 ; Glycerophosphocholines, 1
;Phenacetylcarnitine OR(954%CI) Phenacetylcarnitine
1.33(1.01-4.75), 21 0.50 CASI 4 4
51
g<0.01 , 33 Glycerophosphocholines, 18 ;
Phenacetylcarnitins fatty acids
MSEA unsaturated fatty acids, fatty acylcarnitines
LPC, diacylgricerophosphocholines pathway analysis

Linoleic acid metabolism



5 PLS-ROG 45

(Partial Least Square Rank Order, ¢<0.01

, 45 , 23 )
24 3
Glycerophosphocholines fatty esters,
acids
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Partial least squares rank order of groups (PLS-ROG) among Quartiles of the CASI score

With 95%Cl ellipses

PLS-ROG1 : PLS-ROG!

The difference of PLS-ROG1 score seems a little different among Quartiles of the CASI score.

2

Partial least squares rank order of groups (PLS-ROG)

With 95%Cl ellipse

PLSROG2

The difference of PLS-ROG1 score seems a little different according to total CSVD scores.

fatty
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