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Inhibitory effect of antioxidant, curcumin of 3 amyroid deposition
and new attempt to analyze the three-dimensional-phase
X-ray image of the mouse brain

Hiroko Maruyama, Fumitaka Kawakami, Tohoru Takeda
Department of Histocytopathology,
Kitasato University Graduate School of Medical Sciences

The patient of Alzheimer’s disease (AD) is increasing in worldwide, and prevention
of AD is urgently needed. Recently, occurrence of AD is partially thought to be affected
by dietary habits, and inhibition of AD by plant-derived antioxidants curcumin has great
attention from many AD researches. In this study, the effect of curcumin was examined for
impaired long-term memory, inhibition of amyloid deposition and hyperphoshorylation
of tau in the brain using long-term oral administration of curcumin to AD model (B6SJL-
Tg6799) mouse. In addition, phase contrast X-ray CT with X-ray energy17.8 keV was
performed.

The F, mice with both genes of APP and PS1 was divided into three groups; AD male
mouse (AD), AD mouse feeding curcumin0.02% (AD+Curcumin0.02%), and AD mouse
feeding curcumin0.5% (AD+Curcumin0.5%). The immunohistochemical staining of brain
was performed with anti-A3-40 antibody, anti-A3-42 antibody, anti-p-Tau396 antibody,
and anti-p-Tau404 antibody issue at 10 months of age. We measured the area and the
number of A plaques in five-point of cerebral cortex using Image J, and compared among
three groups. The number of phosphorylated tau protein (p-Tau) positive cells p-Tau396
and p-Tau404 was also measured.

The 10 months survival rate in AD mouse was 86 % in AD group, 100 % in
AD+Curcumin0.02% group, and 84 % in AD+Curcumin0.5% groups. At 10 months of
age, number of A3-42 plaque in the cerebral cortex (measured size: 273x 10°um?) of male
mice was 69 in AD group, 41 in AD+Curcumin0.02% group, and 76 in AD+Curcumin
0.5% group. A decreased area in AD+Curcumin0.02% group was significantly observed
comparing to the AD group (p<0.05). In male mouse, positive cell number of p-Tau404
was observed 110 in normal group, 205 in the AD group, 102 in the AD+Curcumin 0.02%
group and 208 in the AD+Curcumin0.5% group, respectively. The increased p-Tau was
observed in the AD group significantly comparing to the normal group (p<0.01), and
the decreased p-Tau was shown in AD+Curcumin0.02% group compared to the AD
group (p<0.01). In phase contrast X-ray CT, high-density spots were observed in AD and
Curcumin 0.5% groups.

In Alzheimer’s disease model mouse, 0.02% curcumin improved the survival rate,
and short-term memory impairment. The A3 deposition and phosphorylated tau were also
inhibited by 0.02% curcumin. On the other hand, 0.5% curcumin had not suppressed the
amyloid deposition and phosphorylated tau. Owing to different response by curcumin dose,
we must consider the adequate dose of antioxidants as curucmin to inhibit A5 deposition.
High-density spot observed in phase contrast X-ray CT corresponded to amyloid plaques
in pathological images. However, Curcumin0.02% group could not be imaged by phase
contrast X-ray CT due to the limited experimental time.

Curcumin is not only inhibited A deposition but also to prevent the Tau phospho-
rylation, and especially, the different effect to prevent A deposition depend to dose was
very important result. Low dose curcumin might be considered to prevent the AD, and this
causes to very little side effect.



