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=S VA & H Development of a high-sensitivity method for the
measurement of human nasal AB 42, tau, and
phosphorylated tau
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Purpose

Alzheimer's disease (AD) is the most common form of dementia, which accounts for
60-70% of dementia cases. It is important to develop cost-effective, convenient and
feasible methods for early diagnosis of AD. Previous studies have suggested that nasal
mucosa might be one of the target tissues to measure AD biomarkers, such as AB42,
AP40, tau and phosphorylated tau. Therefore, we aimed to develop novel methods to
measure AD biomarkers in one nasal smear simultaneously and compare their levels

between AD patients and normal people.

Methods

A total of 25 cases of Alzheimer’s disease patients and 25 control individuals (22
men and 28 women) aged 63-85 years old were recruited in 2015-2016 for this case-
control study. All participants provided written informed consent. This study
complies with the Declaration of Helsinki and was approved by the Ethics
Committee of the Shiga University of Medical Science (Approval number = 25-218).
Nasal smears of the common nasal meatus, inferior concha, middle nasal meatus, and
olfactory cleft were collected from all participants and proteins in samples were analyzed
by two methods: PGD (pre-treatment with guanidine-n-dodecyl-beta-D-maltoside
solution) method 1 (PGD-I) and method 2 (PGD-II). Measured protein concentrations
and ratios were compared between patients with AD and control subjects in both PGD-I
and PGD-II methods. Wilcoxon’s rank sum test was used to compare median protein

levels between the two groups. Receiver operating characteristics (ROC) curves and
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areas under the curve (AUC) were used to assess the ability of nasal protein levels in
predicting AD. Youden’s Index (sensitivity + specificity—1) was used to determine the
optimal nasal protein level cut-offs. All statistical analyses were performed using SAS

version 9.4. Two-tailed p-values of <0.05 were considered significant.

Results

The PGD-I method measured total tau and amyloid-p (AB)42, but no differences in
median levels of total tau and AB42 between AD cases and controls were found in any of
the nasal locations. The PGD-II method measured AP42, total tau, and phosphorylated
tau, but levels of AB40 in all nasal locations of both groups were near zero. Median levels
of phosphorylated tau to total tau (p-tau/t-tau) ratios in the middle nasal meatus and in
the olfactory cleft were significantly higher in AD cases than in controls, and could
significantly predict AD. To assess diagnostic reliability, areas under the ROC curve were
0.74 (95% CL=0.52-0.95, p=0.030) for the middle nasal meatus and 0.72 (95%
CL=0.52-0.92, p=0.029) for the olfactory cleft.

Considerations and Conclusion

PGD-II method could detect AB42, AB40, p-tau and t-tau from nasal smears, but

levels of AB40 in all nasal locations of both groups were near zero. This method may be
useful in distinguishing between AD patients and cognitively healthy individuals by

assessing the p-tau/t-tau ratio in the olfactory cleft and middle nasal meatus.
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