CHAPTER 1
INTRODUCTION

1. Background and Rationale

Alzheimer’s disease (AD) is the neurodegenerative disorder characterized by

LeBlanc et al., 1996). hanisms=by=which neurons are injured and
eventually lost in AD brai gt 'yet been . determined. At the microscopic

examinations, the patho arks 1n the brams.of patients with AD are the
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presence of neurofibril lle plaques. The latter are

extracellular deposits of t activated glial cells (Selkoe,
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glycoprotem called a

secretases (Annaert ’;‘1_ 999:; n produced in a higher

concentration, AP can&gregate ogether with other exmcellular proteins including
proteoglycans to form lﬁd cores of ret al., 1994). There
is substantialFf ﬁmﬁ ﬁcﬁ rogressive cerebral
accumulation of‘;l\ﬁ is an earl aﬁje ps ne sﬁyﬁa I ,o]f ﬁ@jﬁase (Selkoe,
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One pathway of AB-induced brain damage may involve the activation of glial
cells, particularly microglia which are considered to be key inflammatory mediators of
the CNS (Selkoe, 1991; Kosik, 1994; LeBlanc et al., 1996; McGeer et al., 1994;

Itagaki et al., 1989) Quantitative histopathology has clearly demonstrated that nearly

all amyloid cores are associated with clusters of activated microglia implicating



microglia as plaque-attacking scavenger cells to clear deposited AB (Giulian et
al.,1995). In vitro studies have demonstrated that microglia are actually capable of
uptake and degrading AP isolated from AD brains (Ard et al., 1996; Shaffer et al.,
1995). But, they would not appear to do so in the brains of patients with AD. Therefore,
understanding why microglia appear unable to remove senile plaques in AD brain is

crucial for molecular targeting of this disease.

In deed, the activation of mi various pathological conditions such

\\ ' , Multiple sclerosis (MS) and
Stroke is progressive and gencially accomp: .. by intracellular accumulation of iron
(Craelius et al., 1982: Le 39: Kaneko ¢ 997). Iron-riched activated
microglia are specifi ed ¥ \ yloi es of the senile plaques.
Histological evidences i J 5 1ed activated microglia as the converter
of diffuse plaques”to d sorunakesiqbal et al., 1990; Styren e al.,
1990; Robinson et al., thesé observations have led us to
hypothesize that iron loadi a eould impair microglial phagocytic
activity, therefore promoti its of cellular debris and p.rotein
fragments such as (A ct of iron on microglial
function has just e ed that at least microglial

function as an infla tory mediator can be modxﬁed by iron (Cheepsunthorn ef al.,

2001a). Moreﬂ u ﬂﬁwﬂﬁﬂ mﬂcﬁjld potentially affect

mlcroghal phagocytic  activity l}y 1nﬂuenc1ng the expressmn of matrix
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prote101yl|c enzymes involved in the degradation of different components of ECM
including serum amyloid and proteoglycans (Woessner, 1991; Stetler-Stevenson et al.,

1993)

Therefore, in the present study we have employéd the HAPI cell

(Cheepsunthorn et al., 2001a) which is an established in vitro model for the study on



microglia to examine whether intracellular iron loading could modulate the expression
of MMPs during the activation of microglia. Furthermore, we aim to investigate
whether intracellular iron loading could also affect phagocytic activity of activated

microglia.

2. Research Questions

Does iroul aff pabili activated microglia during

3. Objectives of This Research TS

1. Tole fé8sion of MMP-9 in cultures

of LPS- activated micrglial cellsusing Dgram assay LIJ

2. To examine the effect ofgiron on the (:Ejressmn of MMP-1 and

MMP-10 in cﬂuu &]{ﬂsw ﬂm ml&jel] ﬁl‘-PCR and western

blotting
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activated mlcroglla induced by LPS using phagocytic assay.

4. Hypothesis

Intracellular iron loading could affect the expression of MMP-9,

MMP-1, MMP-10 and phagocytic activity of activated microglia induced by LPS.
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7. Expected Benefits & Applicat

Activated mi sociateg "" th- plaques contain high levels
‘T*\h,

of intracellular iron s ese microglial cells may

be tightly connected t ation of brain iron levels
may influence the invo ion of AD. However, it is
not known what role o microglia, particularly in
association with formatio from these studies could be
essential for theraputic inte e, if iron loading compromises
microglfal phagocytic capability, | ) of available iron, intervention with
antioxidants, or the. ’gers could provide a

therapeutic inroads in heit gh
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