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Development of a new serum diagnostic method for Alzheimer®s disease
incorporating the concept of modal analysis in vibration engineering

Yamazaki, Mineo
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This study explored the potential of biomarkers not only for early diagnosis
but also as alternatives to neuropsychological assessments for evaluating symptoms and disease
severity. Serum and cerebrospinal fluid (CSF) samples were collected from participants with
Alzheimer’ s disease (AD), mild cognitive impairment (MCI), and subjective cognitive decline (SCD),
along with cognitive function tests such as the Mini-Mental State Examination (MMSE). Evaluation
using NMR-mode analysis of serum was conducted.

In 37 cases where CSF AB 42/40, phosphorylated tau, MRI, cerebral blood flow SPECT, and
neuropsychological tests were performed, partial least squares discriminant analysis (PLS-DA) based
on NMR-mode analysis was carried out. The results confirmed that serum-based NMR-mode analysis
achieved diagnostic accuracy comparable to that of established CSF biomarkers.
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