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Abstract

Epidemiological and clinical studies have suggested that long-term use of nonsteroidal
anti-inflammatory drugs (NSAIDs) moderates the onset or progression of Alzheimer’s
disease (AD). NSAIDs inhibit cyclooxygenase (COX) activity thereby aborting production
of prostanoids. Prostaglandin E, (PGE,) is the main product of COX function and acts as an
inflammatory mediator. Since inflammatory pathologies have been observed in AD brains,
we attempted to elucidate the relationship between PGE; production and AD pathology. To
this end, we examined the expression of PGE synthases (mPGES-1, mPGES-2, cPGES)
with immunohistochemistry using the respective antibodies of these synthases in a aged
mouse model of AD. Results revealed mPGES-1- positive staining surrounding
beta-amyloid plaques. This suggests that PGE, expression is increased in the vicinity of

senile plaques.

Key words: Alzheimer’s disease, Prostaglandin E synthase, Animal model, Inflammation
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Introduction

Alzheimer’s disease (AD) is characterized pathologically by the accumulation of
beta-Amyloid (AB) plaques, neurofibrillary tangles (NFTs), and neuronal loss. Ap has a
neurotoxic effect on the brain and activates astrocytes and microglia. It has been observed
that the accumulation these cells in the AD barains associated with senile plaques. In
addition, these cells have been shown to induce a cytokine-mediated acute phase response
and activation of the complement cascade in the vicinity of these plaques [1-3]. The
inflammatory responses associated with AB might affect the onset or development of AD.
These observations have been supported by the results of many epidemiological studies and
have suggested that the use of NSAIDs can significantly reduce the risk of developing AD
[4-71.

NSAIDs have an inhibitory effect on COX which catalyzes conversion of arachidonic acid
to prostaglandins. Although it remains uncertain as to how NSAIDs prevent the
development of AD, several studies have shown that COX expression in AD brains is
increased compared to control brains [8-10]. It has been suggested that arachidonic acid
metabolism is disturbed in AD. In fact, the levels of PGE,, which is the main product of

COX, are elevated in cerebrospinal fluid of AD patients {11]. Downstream of COX,
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prostaglandins are synthesized by their respective synthases, and prostaglandin E synthase
(PGES) is known to consist of three distinct isoforms (cytosolic PGES: cPGES,
microsomal PGES-1: mPGES-1, microsomal PGES-2: mPGES-2) [12]. However, little is
known about the events occurring downstream of COX in AD.

To elucidate the expressions of PGES associated with AD pathology, we examined the
distribution of PGES in an aged AD mouse model (Tg2576). Tg2576 mice harbor the
Swedish mutation of the amyloid precursor protein (APP) and exhibit some of the
pathological features of the AD brain, such as AP plaques [13], the accumulation of glial
cells and the expression of inflammatory cytokines [14]. Accordingly, these transgenic mice
are proving a useful model for examining AD pathology. Immunohistochemical analeis
revealed that the forms of expression of mPGES-1 were associated with AP plaques. In

contrast, the expression of other PGESs was not observed in the vicinity of these plaques.

Materials and Methods |
Subjects

All Experimental protocols were approved by the Institutional Animal Care and Use
Committee of Fukuoka University. Brains were obtained from four AD model mice
(Tg2576: C57BL/SJL), which contained the APP gene with the human Swedish mutations

(K670N/M671L), and four age-matched control mice (C57BL/SJL) of 16 months of age.
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Immunohistochemistry

Mice were anesthetized with ether. Then using peristaltic pump, they were perfused with
saline followed by 4% paraformaldehyde in PBS. Their brains were removed from their
skulls and immersed in 4% paraformaldehyde in PBS at 4°C overnight. The brains were
then dehydrated, degreased with ethanol, and embedded in paraffin.

Using a microtome, tissues were cut into Sum-thick sections that were mounted onto glass
slides and stored. For immunohistochemistry, sections were deparaffinized in xylene,
hydrated in an ascending ethanol and then autoclaved in 10 mM citrate buffer (pH 6.0) for
20 min at 120°C for antigen retrieval. After cooling at room temperature, the sections were
treated for 30 min with 0.3% H,O, to eliminate endogenous peroxidase activity, and
transferrg:d to 5% skim milk in PBS for blocking for 30 min at room temperature. After
washing with PBST, the sections were incubated with each specific primary antibody for 48
hr at 4°C. Following incubation with primary antibodies, the sections were washed with
PBST and then treated with the appropriate biotinylated secondary antibody for 2 hr at
room temperature, followed by incubation in avidin-biotinylated horseradish peroxidase
complex (ABC reagent, diluted 1: 1000, Vector, Burlingame, CA) for 1 hr at room
temperature. The sections were then washed 3 times with Tris-HCI (pH 7.6) for 5 min each
time, and peroxidase labeling was visualized by incubation with a DAB solution containing
0.01% 3,3’-diaminobezidine (Dojindo, Kumamoto, Japan), 0.05 M imidazole (Wako, Osaka,

Japan), 0.00015% H,0; and 0.6% nickel ammonium sulfate (Sigma, St. Louis, MO) in 0.05



