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ABSTRACT
14542200

At present, the development of protective strategy against Alzheimer’s disease
is increasing its importance due to the high prevalence of Alzheimer’s disease,
a limitation of therapeutic efficacy and its high impacts on economic and social
aspects. The development of the preventive and therapeutic strategy to protect against
the pathophysiology induced by free radicals in Alzheimer’s disease from antioxidant
has gained very much concentration. However, the penetrate limitation of substances
through blood brain barrier appears to be an important burden to develop the novel
neuroprotectants and novel neuroprotective strategies nowadays. Therefore, this study
aimed to determine the effect of oral administration of quercetin, a flavonoid
commonly found in vegetables and fruits, on the central nervous system and to
determine its protective effect against Alzheimer’s disease. In addition, this study
also aimed to determine the effect of nasal administration of quercetin liposomes on
the central nervous system and its protective effect against Alzheimer’s disease.

In order to determine the effect of either quercetin or quercetin liposomes on
the central nervous system, male Wistar rats, weighting 180-200 g, were orally given
quercetin at doses of 100, 200 and 300 mg/kg BW or they were administered
quercetin liposomes via right nasal cavity at dose of 20 microgram approximate 20
microliters at a period of 4 weeks. Then, they were determined anxiolytic, anti-
depressant effects, the cognitive enhancing effect both on spatial and non-spatial
memory, and determined the effect of quercetin on stereotype behaviors after single
administration, 1, 2, 3 and 4 weeks of treatment. The results showed that single
administration of high dose quercetin or at dose of 300 mg/kg BW via oral route

failed to enhance non-spatial memory while the single administration of quercetin
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liposomes via nasal route could exhibit this effect. However, both quercetin and
quercetin liposomes showed anxiolytic, anti-depressant effects and could enhance
spatial memory after single administration. The repetitive administration of both
quercetin and quercetin liposomes also showed the effects mentioned above.
Moreover, they also enhanced non-spatial memory. However, they failed to show
significant changes on stereotype behaviors both after single and repetitive
administration. In addition, both quercetin and quercetin liposomes also increased the
density of survival neurons and cholinergic neurons in both cerebral cortex and
hippocampus.

The study about the effect of quercetin and quercetin liposomes in animal
model of Alzheimer’s disease induced by AF64A, a cholinotoxin, showed that male
Wistar rats which received quercetin at dose of 300 mg/kg BW or received quercetin
liposomes at dose of 20 micrograms 2 weeks before and 1 week after the AF64A
administration via intracerebroventricular route bilaterally in order to induce the
cholinergic degeneration and memory impairment had higher the density of survival
neurons and cholinergic neurons in cerebral cortex and hippocampus than the rats
which received no quercetin or quercetin liposmes. The possible action should occur
partly via the effect of quercetin or quercetin metabolites to enhance the activities of
scavenger enzymes including superoxide dismutase, catalase and glutathione
peroxidase, and decrease in the level of malondialdehyde (MDA) in both cerebral
cortex and hippocampus, the high plasticity areas, and via the increase
neurotransmitters playing the crucial role n learning and memory and served as the
important neurogenesis regulators especially acetylcholine.

This study reveals that quercetin is the potential protective and therapeutic
candidate against various disorders of the nervous system such as anxiety, depression.
Moreover, it can enhance learning and memory and protect against Alzheimer’s
disease. In addition, the development of quercetin delivery with liposomes and nasal
administration appears to be effective strategy to reduce the protective dose against
this condition of quercetin. However, further researches are very much required

before the application.
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