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Ex Vivo Raman Spectroscopy Measurement of a Mouse Model of Alzheimer’s Disease
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Raman spectroscopy is an optical technique that can identify molecules in a label-free manner, and is therefore heavily investigated in various areas
ranging from biomedical engineering to materials science. Probe-based Raman spectroscopy can perform minimally invasive chemical analysis, and
thus has potential as a real-time diagnostic tool during surgery. In this study, Raman experimentation was calibrated by examining the Raman shifts
with respect to the concentrations of chemical substances. Raman signal characteristics, targeted for normal mice and cerebral tissues of the SXFAD
dementia mutant model with accumulated amyloid beta plaques, were measured and analyzed to explore the possibility of diagnosis of Alzheimer's
disease. The application to the diagnosis of dementia was cross-validated by measuring Raman signals of amyloid beta. The results suggest the
potential of Raman spectroscopy as a diagnostic tool that may be useful in various areas of application.
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Fig. 1. Experimental set-up for Raman spectroscopy using a fiber-optic probe. (a) Schematic view. (b) Photograph of the Raman spectroscopy
set-up. M, mirror; BS, beam splitter; L, lens; FC, fiber collimator; NE notch filter.
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Fig. 2. Confirmation of dementia expression in mouse models. (a)
Polymerase chain reaction (PCR) result of 5xFAD (familiar Al-
zheimer disease). (b) Immunohistochemical staining of 6E10 (anti-3-
Amyloid) in control and 5xFAD group.
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Fig. 3. Preparation of slice samples of mouse cerebral tissue. (a) Mouse
brain. (b) Mouse matrix section. (c) Sectioned brain.
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Fig. 4. System calibration through Raman signal measurement for acetone. (a) Raman spectra with respect to the concentration of acetone in
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Table 1. Raman bands with the assignment observed in the tissue
spectra for 532-nm excitation

Raman shift (cm™) Assignment
450 Cholesterol
793 Nucleic acids
1,092 vs(PO2): DNA, phospholipids

vs(PO2): DNA
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Table 2. Raman bands with increased intensity compared to the
normal model observed in the brain tissue spectra of the 5xFED
transgenic mouse model

b1>3 vs(COC): Glycogen Raman shift (cm™) Assignment
1448 S§(CH2/CHS3): Proteins 793 Nucleic acids
’ S(CH2): Lipids, cholesterol, phospholipids 1,003 Beta-carotene, lutein
1619 Amide I: g-helix/random coil 1,153 Beta-carotene, lutein
’ v(CC): Lipids 1,536 Beta-carotene, lutein
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Fig. 6. Comparison of Raman spectra between normal mouse cerebral tissue and amyloid beta accumulated mouse cerebral tissue and measure-
ment of Raman spectrum of amyloid beta solution. (a) Raman signals in normal mouse brain (blue) and 5xFAD transgenic mouse brain (red). (b)

Raman spectrum of amyloid beta solution.
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