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Alzheimer’s disease (AD) has become a major health burden to society. However, no fundamentally therapeutic
drugs for AD have been developed. Increasing evidence suggests that the elevation of f-amyloid (AS) peptides in the
brain is central to AD pathogenesis. Recently, in the course of our survey of substances having anti-dementia activity
from natural resources, we have successfully found nobiletin, a polymethoxylated flavone contained in AURANTII
NOBILIS PERICARPIUM which is a component of traditional Chinese medicines. In this review, we describe the
beneficial effects of nobiletin on memory impairment and Af pathology in a transgenic mouse model introduced human
““Swedish’’ and ‘‘London’’ mutant amyloid precursor protein. We also note the possible molecular mechanism under-
lying the protective action against Af-induced memory impairment provided by our studies using cultured hippocampal
neurons. Namely, daily administration of nobiletin for four months rescued the memory impairment in fear condition-
ing, and decreased hippocampal Af deposit in the transgenic mice as analyzed by immunohistochemistry. PKA-depen-
dent signaling and membrane trafficking of AMPA receptor subunit, GluR1, which are known to be required for long-
term potentiation (LTP), have been demonstrated to be inhibited by a sublethal concentration of Af in cultured hip-
pocampal neurons. Our in vitro studies evidently showed that a sublethal concentration of A actually inhibited
glutamate-induced increases in both PKA substrates phosphorylation and GluR1 membrane trafficking in cultured hip-
pocampal neurons, whereas nobiletin reversed the Af-induced inhibition of such biochemical processes. The natural
compound with these unique actions has thus potential to become a novel drug for fundamental treatment of AD.
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Fig. 1. Chemical Structure of Nobiletin
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Fig. 2. Administration of Nobiletin from the Age of 9
Months Improves Memory Impairment (A) and Reduces
Amyloid Plaque Pathology in the Hippocampus (B) in
APP-SL 7-5 Tg Mice

(A) Notably, administration of nobiletin ameliorated the deficit in

freezing responses in APP-SL 7-5 mice. ## , p<<0.001 vs. wild-type mice; *p

<0.05 vs. vehicle-treated APP-SL 7-5 Tg mice (wild-type mice, n=10; APP

Tg-vehicle, n=8; APP Tg-nobiletin, n=8). (B) The percentage of hip-

pocampal areas covered with plaques (amyloid plaque) was significantly

reduced by nobiletin (*p<0.05 vs. vehicle-treated APP Tg mice; vehicle, n=

8; nobiletin, n=38) . Data are the means+S.E.M.
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Fig. 3. Nobiletin Stimulates PKA Substrates Phosphoryla-
tion in the CA1 Region of Hippocampal Slices
Following incubation of the hippocampal slices with vehicle and nobile-
tin, the CA1 region was cut out and collected to prepare the extracts and sub-
ject to Western blot analysis with anti-phospho-(Ser/Thr) PKA substrate
antibody. Similar results were obtained from at least three independent ex-
periments.
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Fig. 4. Nobiletin Reverses Ap-inhibition of Glutamate-in-
duced Increase in CREB Phosphorylation by a Sublethal
Concentration

(A) The levels of phosphorylated CREB (phospho-CREB) in hip-
pocampal neurons were examined by Western blot analysis with anti-
phospho-CREB antibody. Blots were then stripped and reprobed with anti-

14-3-3 antibody to verify that equal amount of protein was present in each

lane. (B) Quantitative analysis of the levels of phospho-CREB in cultured

neurons treated with glutamate or glutamate plus Af in the absence and
presence of nobiletin. *p<0.05 vs. treatment with glutamate in the presence

of AB; **p<{0.01 vs. treatment with glutamate alone. Data are the means +

S.E.M. (n=3-4).
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