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ABSTRACT

Neuroinflammation is the combination of the responses of all cells in the CNS. The
long term regulation of inflammation can cause degeneration of neurons which lead
to neurodegenerative disease such as Alzheimer’s disease and Parkinson’s disease.
Since these diseases are incurable, many researches were conducted to find cure and
prevention for these diseases especially Alzheimer’s disease. Stigmasterol, a type of
phytosterol, which can be found in many plants, possesses anti-cholesterol effect due
to its structure similarity with cholesterol. However, there are not many studies on
the effect of stigmasterol against neuroinflammation. In the present study, the effect
of stigmasterol on LPS-induced memory impairments using the Morris water maze
and probe tests was investigated. The efficacy of the prophylactic treatment of
stigmasterol (10, 20 and 40 mg/kg, p.o.) were determined by measuring the escape
latency, distance travelled, swimming speed and the average swimming time in
target quadrant of LPS-induced ICR mice model. LPS (3 mgkg, ip.) was
administered 3 days after the daily administration of stigmasterol (p.0.). The mice
were given trainings for three days and Morris water maze test was conducted on the
fourth day. On the last day, probe test was conducted to assess the spatial learning of
the mice, in which the platform was removed. Results showed that there were no
significant differences between the groups (p>0.05) in the escape latency. For the
distance travelled as well as swimming speed, only the mice treated with 10 mg/kg of
stigmasterol showed significant difference compared to LPS-induced mice (p<0.05).
However, in probe test, the untreated mice showed a significant difference (p<0.05)
compared to the normal and treated groups. The treated groups showed longer time
spent in the target quadrant compared to the LPS-induced group. In conclusion,
stigmasterol may have the potential in attenuating LPS-induced memory impairment
and further studies are necessary to determine the mechanism of action.



CHAPTER 1

INTRODUCTION

1.1 Background of study

The innate immune system protects the central nervous system (CNS) against the
process of inflammation. Neuroinflammation is the combination of the responses
of all cells in the CNS. Temporary up regulation of CNS inflammation is natural
and has no detrimental effect on neuronal cells (Khan et al., 2016). However,
long-term up regulation of the inflammation may cause the degeneration of
neurons which can lead to neurodegenerative diseases such as Parkinson’s disease
(PD), multiple sclerosis, Alzheimer’s disease (AD) and many others.
Neuroinflammation as well as the accumulation of proteins are the characteristics
of age-related neurodegenerative diseases (Pintado et al, 2012).
Neuroinflammation is also related to depression which is characterized by the
nuclear factor-kappa B (NF-kB) pathway activation and the release of
proinflammatory cytokines (Jiang et al., 2016). Patients who suffer from
depression have high levels of proinflammatory cytokines as well as other

inflammatory mediators in the cortex and hippocampus.

Neuroinflammation involves the brain immune cell and various inflammatory
mediators, including cytokines as well as free radicals (Behairi et al., 2016). The

activation of microglia and astrocytes induce the neuroinflammatory process
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