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Clarifying pathophysiology of Alzheimer®s disease based on systemic chronic
inflammation and neurovascular unit dysfunction
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We performed 11C-Pittsburgh compound-B (PiB)-PET,
18F-fluorodeoxyglucose-PET, and measurement of biomarkers in serum or cerebrospinal fluid (CSF).
CSF adiponectin levels, which regulate inflammation, were associated with cortical glucose
metabolism.  CSF levels of matrix metalloproteinases (MMP)-2 and MMP-7 are associated with brain
amyloid deposition and severity of white matter lesions, respectively, New biomarkers of
neurovascular unit, such as protein tyrosine phosphatase receptor type B(PTPRB), gap junction
protein alpha-5(GJA5), adenosine triphosphate-sensitive inward rectifier potassium channel-8(KCNJ8),
and von Willebrand factor(vWF) were associated with cortical amyloid deposition. PTPRB and GJA5
levels inversely correlated with mean PiB uptake, whereas KCNJ8 and VWF levels Bositively correlated
with mean PiB uptake. These results suggest that inflammation and blood brain barrier dysfunction
might be associated with the pathophysiology of Alzheimer®s disease.
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adiponectin (Ataka T, Kimura N, Mizukami T,

Uchida H, Matsubara E. Association of Cerebrospinal Fluid Adiponectin Levels With

Cerebral Glucose Metabolism In Mild Cognitive Impairment: A Pilot Study. Curr
Alzheimer Res. 2020;17(12):1126-1132.

Multiplex immunoassay system

adiponectin adiponectin
Adiponectin
Adiponectin (B = 0.45; 95%
confidence interval (Cl), 0.13 to 0.76, p < 0.01) (B = 0.70; 95% CI,
0.41 to 0.99, p < 0.01) (B =0.33; 95% CI, 0.03 to 0.64, p = 0.03)
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(Sasaki Y, Kimura N, Aso Y, Yabuuchi K, Aikawa M, Matsubara
E. Relationship between Cerebrospinal Fluid Matrix Metalloproteinases Levels and
Brain Amyloid Deposition in Mild Cognitive Impairment. Biomolecules. 2021 Oct
11;11(10):1496.) MMP
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(Kimura N, Aikawa M, Etou K, Aso Y, Matsubara E. Association between
Matrix Metalloproteinases, Their Tissue Inhibitor and White Matter Lesions in Mild
Cognitive Impairment. Curr Alzheimer Res. 2020;17(6):547-555.)
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Multiplex immunoassay system MMP  TIMP
MMP  TIMP
MMP-2 B =-0.414; 95% confidence interval
(CI), —0.796 to —0.032, p = 0.035 B =-0.476; 95% CI, —0.856 to
—0.096, p = 0.016 B =-0.399; 95% CI, —0.782 to —0.017, p =
0.041 PiB ApoE4
MMP-7  Fazekas scale score ApoE4
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0.033 of MMP-2 MMP-7
MMPs B
neurovascular unit (Aso Y,

Kimura N, Matsubara E. Novel Serum Biomarkers of Neurovascular Unit Associated
with Cortical Amyloid Deposition. J Alzheimers Dis. 2021;84(2):905-914.)
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(Kimura N, Aso Y, Yabuuchi K, et al.
Association of Modifiable Lifestyle Factors With Cortical Amyloid Burden and Cerebral
Glucose Metabolism in Older Adults With Mild Cognitive Impairment. JAMA Netw Open.
2020;3:e205719.)
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