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Abstract

Considerable evidence gained over the past decade has supported the conclusion that neuroinflammation is associated with
Alzheimer’s disease (AD) pathology. Inflammatory components related to AD neuroinflammation include brain cells such as
microglia and astrocytes, the classic and alternate pathways of the complement system, the pentraxin acute-phase proteins,
neuronal-type nicotinic acetylcholine receptors (AChRs), peroxisomal proliferators-activated receptors (PPARs), as well as
cytokines and chemokines. Both the microglia and astrocytes have been shown to generate beta-amyloid protein (A�), one of
the main pathologic features of AD. A� itself has been shown to act as a pro-inflammatory agent causing the activation of many
of the inflammatory components. Further substantiation for the role of neuroinflammation in AD has come from studies that
demonstrate patients who took non-steroidal anti-inflammatory drugs had a lower risk of AD than those who did not. These same
results have led to increased interest in pursuing anti-inflammatory therapy for AD but with poor results. On the other hand,
increasing amount of data suggest that AChRs and PPARs are involved in AD-induced neuroinflammation and in this regard,
future therapy may focus on their specific targeting in the AD brain.
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1. Introduction

Alzheimer’s disease (AD) is a progressive age-
related neurodegenerative disorder that is the most
common form of dementia affecting people 65 years
and older. The pathologic features of AD are the
presence of senile plaques (SPs) and neurofibrillary
tangles (NFTs) in the brain. SPs are extracellular beta-
amyloid protein (A�) deposits derived from amyloid
precursor protein (APP) while NFTs are intraneuronal
structures composed of tau protein. Clinically AD is
characterized by impairment in memory, visuospatial
skills, complex cognition, language, emotion and per-
sonality. Although the exact cause of AD remains
elusive, mounting evidence continues to support the in-
volvement of inflammation in the development of AD
(Akiyama et al., 2000a).

Traditionally thought of as an immunologically
privileged organ, today the CNS is known to have
an endogenous immune system that is coordinated by
immunocompetent cells such as the microglia. The in-
flammation associated with the CNS, neuroinflamma-
tion, differs from that found in the periphery. The brain
lacks pain fibers, making it difficult to recognize the
occurrence of inflammation and the classic signs of in-
flammation such as rubor (redness), tumor (swelling),

calor (heat), and dolor (pain) are typically not seen
in the CNS. Also, the CNS differs from other organs
in that it contains a blood–brain barrier, a system of
tight junctions at the capillaries within the CNS that
obstructs the entry of inflammatory cells, pathogens,
and some macromolecules into the subarachnoid space.
Although not complete, this barrier acts to protect the
sensitive, fragile, and post-mitotic neurons from the
damages typically associated with inflammation.

2. Cellular components of inflammation

The major players involved in the inflammatory pro-
cess in AD are thought to be the microglia and the as-
trocytes and possibly to a less extent the neurons, all of
which are cellular components of the brain who have
many critical roles in the homeostasis and function of
the brain (Akiyama et al., 2000a,b).

2.1. Microglia

The microglia are cells that support and protect the
neurons and their functions in the CNS and act as
immunocompetent defense cells that orchestrate the
endogenous immune response of the CNS. The mi-
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