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Alzheimer’s disease (AD) is an age-dependent neurodegenerative
disease that causes progressive cognitive impairment. The initia-
tion and progression of AD has been linked to cholesterol metab-
olism and inflammation, processes that can be modulated by liver
x receptors (LXRs). We show here that endogenous LXR signaling
impacts the development of AD-related pathology. Genetic loss of
either Lxra or Lxrf in APP/PS1 transgenic mice results in increased
amyloid plaque load. LXRs regulate basal and inducible expression
of key cholesterol homeostatic genes in the brain and act as potent
inhibitors of inflammatory gene expression. Ligand activation of
LXRs attenuates the inflammatory response of primary mixed glial
cultures to fibrillar amyloid B peptide (fAB) in a receptor-
dependent manner. Furthermore, LXRs promote the capacity of
microglia to maintain fAB-stimulated phagocytosis in the setting of
inflammation. These results identify endogenous LXR signaling as
an important determinant of AD pathogenesis in mice. We propose
that LXRs may be tractable targets for the treatment of AD due to
their ability to modulate both lipid metabolic and inflammatory
gene expression in the brain.

nuclear receptor | inflammation | macrophage | microglia |
cholesterol metabolism

he liver x receptors a and B (LXRa/NRIH3 and LXRp/

NR1H2, respectively) are oxysterol-activated nuclear receptors
that play an important role in the control of cellular and whole-body
cholesterol homeostasis (1-4). LXRs are also potent inhibitors of
inflammatory responses in macrophages, pointing to an additional
function for LXR signaling in immune regulation (5-11). The
function of LXRs in the brain is not well understood. Ligand
activation of LXRs promotes cholesterol efflux from glia (12, 13)
and primary neurons (14), whereas mice deficient in expression of
Lxraand LxrB develop marked accumulation of neutral lipids in the
brain (15). Functionally, loss of LXRf leads to adult-onset motor
neuron degeneration by the age of 7 months (16). The role of LXRs
in human neurodegenerative diseases, however, remains largely
unknown.

Alzheimer’s disease (AD) is an age-dependent neurodegenera-
tive disease typified by progressive neuronal loss and cognitive
impairment. AD is characterized by extraneuronal deposits of
B-amyloid (Ap) fibrils (fAB) (17) and intraneuronal tangles of
hyperphosphorylated 7 (18). The identification of rare mutations in
the amyloid precursor protein (APP) and in presenilin genes (PS)
in human AD is consistent with a central role for AB in AD
pathogenesis (19). AD is a multifactorial disease, and inflammatory
processes and cholesterol metabolism are among several factors
that have been linked to its etiology.

The AD brain exhibits prominent activation of innate immune
responses. For example, elevated levels of inflammatory mediators
can be measured in AD brains, and these are postulated to
contribute to neuronal loss. The local inflammatory response is
mediated by activated microglia and reactive astrocytes that sur-
round the senile plaques (20, 21). Interaction of microglia with fAB
leads to their activation and the release of an array of inflammatory
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mediators. Despite decorating amyloid plaques, microglia in the
AD brain are poor phagocytes of deposited amyloid. This phenom-
enon has been proposed to be due in part to inhibition of their
phagocytic capacity by the chronic inflammatory milieu (22).
Interestingly, antiinflammatory drugs are able to reverse this defect
in phagocytosis, suggesting that modulating microglial activation
may promote amyloid clearance.

In addition to ongoing inflammatory processes, the role of
cholesterol metabolism and specifically of apolipoprotein E (apoE)
in AD pathogenesis is undisputed (23, 24). The APOE4 allele, with
a prevalence of 10-15% in most populations, remains the major
genetic susceptibility allele for AD. The discovery that SNPs in
genes involved in cholesterol metabolism such as Abcal, Abca2, and
Cyp46 are associated with increased risk for AD further strengthens
this notion (25-27). Several groups have examined effects of LXR
on APP processing (14, 28, 29), which is sensitive to cellular sterol
levels (23). These studies support a possible role for ATP-binding
cassette Al (ABCAL), a transporter for cholesterol and phospho-
lipids and a direct transcriptional target of LXR, in AD. Recent
studies have shown that AD transgenic (Tg) mice lacking Abcal
develop increased AB levels and plaque pathology in the absence
of changes in APP processing (30-33).

Owing to their ability to regulate cholesterol metabolism and
inflammatory signaling, LXRs have emerged as potential targets
for metabolic diseases (34). However, the ability of endogenous
LXR signaling to modulate neuroinflammation and AD pathology
in vivo has not been addressed. We show here that genetic loss of
Lxra or Lxrp in APP/PS1 AD-Tg mice exacerbates senile plaque
pathology. We further suggest that this effect may be due to defects
in brain cholesterol metabolism as well as the ability of LXRs to
inhibit the inflammatory response of glial cells to fAB. These results
support the further investigation of synthetic LXR agonists as
potential therapy for AD.

Results

LXRs Regulate Lipid-Inducible Gene Expression in the Brain. We
examined the influence of LXRs on lipid-inducible gene expression
in the brain by treating WT and Lxra8~/~ mice with the synthetic
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Fig. 1. Analysis of LXR-dependent gene expression in the brain. (A) LXRaB ™/~
[knockout (KO)] and WT mice (n = six mice per group) were gavaged for 3 days
with vehicle (Ve) or GW3695 (GW) (20 mg/kg). Brain RNA was analyzed
individually for gene expression by quantitative PCR. Results are expressed as
mean *+ SD relative to vehicle-treated WT mice. (B) Immunoblot analysis of
apoE in whole brain homogenates from male and female WT and LXRaf ™/~
mice (n = two mice per group). The relative protein level was quantitated by
densitometry.

LXR ligand GW3695. Transcriptional profiling revealed that LXR
expression was important for both basal and inducible expression
levels of several established LXR targets, including Abcal
and Abcgl (Fig. 14). These changes were also confirmed in a
second experiment using a different LXR ligand, T0901317

[supporting information (SI) Table 1]. Interestingly, 4poe mRNA
levels in the LXR-null mice were unchanged, and the transcript was
not induced by ligand treatment, despite Apoe being a direct target
of LXRs (35). However, Apoe protein levels were substantially
decreased in male and female LxraB~/~ mice (Fig. 1B). Impor-
tantly, in these experiments, we did not detect significant changes
in the expression of genes involved in APP processing, including
Ps1, Ps2, App, Bacel, Bace2, Adam10, Adam11, and Ncstrnl (data
not shown).

Loss of LXRs Exacerbates Senile Plaque Pathology. To directly test
whether endogenous LXR signaling modulates the progression of
AD-associated pathology, we generated mice lacking Lxra or Lxr3
and that were also hemizygous for a transgene carrying the APP
Swedish mutation and PS1 lacking exon 9 (36). This double-Tg
model of AD has the advantage that lesions develop at a signifi-
cantly earlier age compared with single-gene models. Amyloid
plaques could be detected as early as 24 weeks of age in our model
(data not shown). We chose to analyze the mice for AD pathology
at an age of 32 weeks. At this age, amyloid pathology was predom-
inantly cortical (Fig. 24), consistent with previous studies of this Tg
model (37). Remarkably, loss of either LXR isoform resulted in a
significant increase in cortical the AB1-40 plaque number (Fig.
2B). Similarly, loss of Lxra led to a significant increase in the
ApB1-42 plaque number (Fig. 2C). The cortical AB1-42 plaque
count in LxrB mice showed a trend toward increased burden
relative to their WT/Tg counterparts, but did not reach statistical
significance. Of note, in both Lxra- and LxrB-null mice, plaques
were characteristically larger (Fig. 24). It is therefore likely that our
results, which are based on plaque counts, underestimate the
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Fig. 2. Increased amyloid deposition in LXR-null mice. (A) Representative sagittal sections from 32-week-old WT/Tg, Lxra~/~/Tg, and LxrB~/~/Tg mice stained
for AB1-40. (Inset) A representative amyloid plaque. (Magnification: xX40.) (B and C) Amyloid AB1-40 (B) and AB1-42 (C) were quantified in 32-week-old mice.
Each point represents an individual mouse, with the group average plotted as a bar. The number of mice and male/female distribution within the groups was
WT (n = 6; 4/2), WT/Tg (n = 13; 9/4), «-KO (n = 4; 4/0), «-KO/Tg (n = 27; 15/12), B-KO (n = 4; 2/2), and B-KO/Tg (n = 11; 8/3). (D) Immunoblot analysis of APP and
ABCAT1 levels in whole-brain lysates of 12-week-old male mice of the indicated Tg genotype. Each lane represents an individual mouse. *, P < 0.05; **, P < 0.01.
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f&e RIS whereas astrocytes express Lxrf3 predominantly. As an initial ap-
proach to examine the function of LXRs in glial cells we tested
Fig. 3. Activated LXRs inhibit the inflammatory response of BV2 cells and whether LXR agonists could modify the response of the microglial-
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1118 or 5 ng/ml LPS for 6 h, after which iNos expression was determined. Values  Similarly, activated LXRs inhibited the LPS- and II-1B-induced
shown are the average + SD. expression of iNos in primary microglia (Fig. 3E) and in primary
astrocytes (data not shown). These results are in line with a recent
study by Kim et al. (38) showing that T0901317 represses the
amyloid burden in LXR-null mice. Loss of Lxra or Lxr had no  microglial response to LPS.
effect on APP levels or processing as assessed by immunoblotting To gain further insight into the roles of LXRs in glial cells, we
for C-terminal fragments (CTFs) (Fig. 2D and data not shown).  performed transcriptional profiling on BV2 cells in the presence or
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Fig.4. Transcriptional profiling of BV2 cells. BV2 cells were treated as indicated, and RNA was isolated and subjected to transcriptional profiling on Affymetrix
arrays. (A-C) Heat diagrams of genes induced by GW3695 (A), genes induced by LPS (>5-fold) and repressed by GW3695 (>2-fold repression) (B), and genes
repressed (>2-fold repression) by GW3695 (C). (D) Quantitative PCR analysis was used to confirm the changes in expression of the indicated genes in RNA samples
from BV2 cells. Values shown are the average + SD.
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Fig. 5. Analysis of gene expression in primary mixed glia. (A) Primary mixed
glial cells were isolated from WT and Lxra3~/~ mice, and the basal expression
level of LXR target genes was analyzed. (B) Primary mixed glial cells were
treated as indicated with DMSO or 1 M GW3695 and in the presence or
absence of 10 uM fAB for 24 h. Transcript levels of the indicated genes were
analyzed by quantitative PCR and are normalized to the DMSO-treated sam-
ple in each genotype. Values represent the mean = SD of independent
preparations made from WT (n = 4) and LxraB~/~ (n = 4) pups. *, P < 0.05.

absence of GW3695 and LPS. Microarray analysis allowed us to
distinguish three major groups of LXR-regulated genes (Fig. 4).
The first group consisted of genes induced by LXR activation (Fig.
4A4). The majority of these genes are involved in lipid metabolism
and transport (e.g., Abcal, Abcgl, Srebp-Ic). The second group
contained a battery of inflammatory genes that were strongly
induced by LPS and potently repressed by LXRs, such as 111 3, Traf1,
Ccl5, Ccl2, and Cxcl10 (Fig. 4B). The third group included genes
that were repressed by LXR activation (Fig. 4C). These genes could
not be readily assigned to a common functional group. Notably,
Hsd17B7 and Stard4 are involved in synthesis (39) and intracellular
transport of cholesterol (40), respectively, and are known to be
repressed by elevated sterol levels (41, 42).

LXRs Inhibit the Inflammatory Response of Primary Glial Cells to
Fibrillar AB Peptide. To specifically test whether LXRs could inhibit
inflammatory responses in the setting of AD we isolated primary
cultures of mixed glia cells from WT and Lxra™'~ mice. Loss of
LXRs resulted in severely impaired basal expression of Abcal and
Srebplc, whereas Abcgl expression remained unchanged (Fig. 54).
Cells from WT mice expressed Lxra and LxrB, and treatment of
these cells with an LXR ligand resulted in the induction of LXR
target genes in a receptor-dependent manner (Fig. 5B). We also
challenged mixed glial cultures with fAB1-40. Compared with the
response to the strong inflammatory stimulus LPS, the response to
amyloid fibrils was substantially weaker. Nevertheless, we observed
a significant response to a 24-h exposure to 10 uM fAB1-40.
Importantly, under similar conditions, fAB40-1 did not elicit an
inflammatory response nor was there a substantial response to
nonfibrillar forms of AB1-40 (data not shown). We analyzed
expression of a panel of inflammatory genes known to be respon-
sive to fAB in glial WT and Lxra3~/~ cells. In line with the results
in BV-2 cells, synthetic LXR agonist blunted the induction of
Rantes, Tnfa, Mip1 3, and 1118 expression by fAB1-40 in a receptor-
dependent manner (Fig. 5B and data not shown). Moreover,
despite similar low-level basal expression of these genes, their
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Fig. 6. LXRs regulate the phagocytic response of BV2 cells. BV2 cells were
pretreated with DMSO or 1 uM GW3965 for 18 h and treated with or without
15 ng/ml 1118 or 100 ng/ml LPS for an additional 18 h. On the day of phago-
cytosis assay, the cells were treated with fAB1-42 for 30 min and incubated
with 1 wm of fluorescent microspheres for another 30 min. Phagocytosis of the
fluorescent microspheres was quantified as percent of cell phagocytosing.
Data represent the mean = SE from three independent experiments. **, P <
0.001.

induction in response to fAB1-40 was enhanced in cells lacking
LXRs. These results strongly suggest that LXRs are endogenous
inhibitors of the innate CNS response elicited by fAB.

LXRs Couple Their Antiinflammatory Activity to Increased Phagocytic
Capacity. Microglia are competent phagocytes and normally clear
AP from the brain (22, 43). However, inflammatory cytokines,
which are present at elevated levels in the AD brain, suppress the
phagocytic activity of these cells. We tested whether LXR-mediated
suppression of inflammatory gene expression would increase mi-
croglial phagocytosis. Indeed, treatment of microglia with GW3965
reversed the I113- and LPS-mediated inhibition of fAB-stimulated
phagocytosis (Fig. 6). These findings suggest that the antiinflam-
matory activity of LXR agonists facilitates the phagocytic clearance
of fAB by microglia.

Discussion

Accumulating evidence points to an association between choles-
terol metabolism in the CNS and AD (23, 24). The role of
endogenous LXR signaling in the development of AD, however,
has not been explored. We have shown here that loss of either
LXRea or LXRp expression exacerbates AD-related pathology in
APP/PS1 Tg mice. Our data suggest that dysregulated expression of
key metabolic genes and increased inflammatory responses toward
fibrillar amyloid forms both contribute to this phenotype. The
ability of LXRs to regulate inflammatory and metabolic factors
relevant to AD pathogenesis supports further exploration of nu-
clear receptor-signaling pathways as targets for AD therapeutics.

When cellular cholesterol levels rise, activation of LXRs stimu-
lates cholesterol efflux from peripheral tissues and reverse choles-
terol transport, thereby promoting whole-body cholesterol ho-
meostasis (2). The ability of cells to unload excess cholesterol is
dramatically reduced in mice lacking LXRs, leading to cholesterol
accumulation in multiple tissues (44—46). The role of LXRs in the
CNS is less well understood. Our findings indicate that LXRs
control both basal and inducible expression of a subset of genes
important for cellular cholesterol homeostasis in the brain, in
agreement with the findings of Wang ef al. (15). We have further
shown that these genes are controlled in a receptor-dependent
manner in primary glial cultures. In contrast to macrophages and
the intestine, where loss of LXRs results in derepression of basal
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Abcal expression (47), we found that Abcal expression was reduced
in brain samples and primary glial cells from mice lacking one or
both LXRs. Cumulatively, these observations support the idea of
tissue-specific regulation of Abcal that may involve differential
interaction of LXRs with corepressor proteins (47).

LXR-null AD Tg mice exhibit decreased ABCAL protein levels,
and this may be an early predisposing factor for the development
of AD pathology. Three groups have recently reported that loss of
Abcal expression reduces soluble apoE levels in the brain, con-
comitant with an increase in insoluble apoE (30-32). In contrast to
AD mice lacking apoE (48), ABCA1-null mice showed increased
amyloid burden. One potential explanation for this is that lipidation
of apoE may be ABCA1-dependent (49). Decreased lipidation of
apoE-containing lipoproteins has been proposed to underlie the
decreased stability of apoE and its deposition in ABCA1-null mice.
Despite the fact that the Apoe gene is a target for LXR (35), we
observed no effect of LXR on Apoe gene expression in whole brain,
consistent with previous work (12, 15). It is plausible, however, that
LXR activation may alter the posttranslational stability of apoE by
regulating its ABCA1-dependent lipidation. This idea is consistent
with our observation that Apoe protein is decreased in LXR-null
brains. Currently, we cannot exclude the possibility that LXRs may
modulate the lipoprotein receptor-related protein (LRP)-
dependent clearance of AB from the brain into the periphery (50).
The preferential increase of AB1-40 deposition in mice lacking
LXRpB may hint at this possibility. Further studies are also needed
to address whether other metabolic targets of LXR, such as
ABCG]I and apoD, may also impact AD-related pathology.

We have previously shown that LXR activation inhibits inflam-
matory responses (5, 7, 8). In the current work, we show that LXRs
are also potent inhibitors of glial cell responses to inflammatory
stimuli, including fAB. The role of inflammation in AD remains a
topic of intense debate (21). Most but not all studies suggest that
inflammation is not a causative factor in AD but is secondary to
amyloid deposition. It has been proposed that blocking inflamma-
tion with nonsteroidal antiinflammatory drugs (NSAIDS) may be
beneficial in limiting AD progression (51, 52). Additional evidence
for detrimental effects of inflammatory signaling in AD comes
from experiments with genetically modified mice. Neuronal or
astroglial overexpression of Cox2 (53) or Mcpl (54), respectively,
results in increased amyloid burden. Conversely, ablation of iNos
(54), Cd40I (55), or Ep2 (54) decreases amyloid burden. We have
shown here that activated LXRs are potent inhibitors of Cox2,
Mecpl, and iNos expression in glial cells. LXRs also repress Cd40
(Tnfrsf5) and Slc7all expression in BV2 cells in response to LPS.
Inhibition of the Cd40l-Cd40 axis would be predicted to reduce
amyloid deposition and neurotoxicity (55, 56), and repression of
Slc7all would be predicted to decrease efflux of neurotoxic
glutamate (57).

One potential mechanism by which inhibition of neuroinflam-
mation by LXRs may decrease amyloid burden is through modu-
lation of microglial phagocytosis. Microglia normally act to clear
fAB through phagocytosis of amyloid fibrils and large Ap aggre-
gates (43). Exposure of microglia to fAB induces a distinct form of
phagocytosis mediated by a Bl-integrin-dependent process (58),
and this process is suppressed in the presence of inflammatory
cytokines (22). In our study, LXR agonist treatment resulted in the
restoration of fAB-stimulated phagocytosis, most likely through
inhibition of NF«B activity (5). On the basis of this result, activation
of LXRs in the brain by endogenous ligands would be predicted to
facilitate the clearance of fAB in an inflammatory milieu. Con-
versely, loss of this beneficial effect on fAB clearance may contrib-
ute to the elevated plaque burden in APP Tg mice in which the LXR
genes have been inactivated.

Recent studies have begun to explore the potential utility of LXR
agonists in the therapy of AD. Initial work focused primarily on the
ability of LXRs to decrease amyloidogenic processing of APP (28,
59). More recently, Koldamova et al. (32) extended these in vitro
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observations to show that short-term treatment of 11-week-old
APP23 mice with T0901317 resulted in a marked decrease in
soluble levels of AB40 and AB42. Burns et al. (33) further demon-
strated that T0901317 reduced the level of endogenous AB in WT
mice. Here we have advanced these studies to show that endoge-
nous LXR signaling impacts the development of AD-like pathology
and attenuates the inflammatory response to deposited AB. The
antiinflammatory facet of LXR signaling in the brain may be
pertinent to other neurodegenerative diseases as well. For example,
LXR agonist was recently shown to reduce the severity of experi-
mental autoimmune encephalomyelitis in mice (60). Remarkably,
this outcome was not due to an intrinsic effect on T cell activity but
was associated with decreased migration of T cells into the CNS.
This result is consistent with our observation that LXRs potently
attenuate chemokine expression in glial cells.

In summary, we have shown that loss of endogenous LXR
signaling in APP/PS1 Tg mice results in increased senile plaque
accumulation. Our study also demonstrates that LXRs are potent
inhibitors of glial cell response to inflammatory stimuli, including
fAB. The antiinflammatory action of LXRs may promote the ability
of microglia to phagocytose fAB in a chronic inflammatory envi-
ronment. Cumulatively, these findings support further investigation
of the LXR pathway as a potential target for the treatment of AD.

Materials and Methods

Reagents. GW3695 was provided by Jon Collins (GlaxoSmithKline,
Research Triangle Park, NC). 24-hydroxycholesterol was from the
American Radiochemical Company (St. Louis, MO). LPS was from
Sigma (St. Louis, MO), and cytokines were from PeproTech
(Rocky Hill, NJ). Amyloid peptides (Bachem, Torrence, CA) were
dissolved in sterile water at a concentration of 1 mM and stored at
—80°C. To induce fibril formation, aliquots were incubated at 37°C
for 7 days. We cannot rule out the presence of oligomers in the A
preparations. All other reagents were from Sigma.

Animals. Lxre ™=, LxrB~/~, and LxraB ™'~ mice (Sv129 and C57BL/6
mixed background) (61) were mated with Tg APP,,./PS1ag mice
(36) (Jackson Laboratory, Bar Harbor, ME). Animals were main-
tained as hemizygotes for the transgene and were genotyped by
PCR. At 32 weeks of age, littermates were killed, the left hemibrain
was fixed in 4% parafomaldehyde, and the right hemibrain was snap
frozen and stored at —80°C. In some experiments, mice were
gavaged with vehicle, GW3695 (20 mg/kg), or T0901317 (50 mg/kg)
once daily for 3 days. All studies were conducted in accordance with
institutional guidelines for animal care and use.

Cell Culture and Phagocytosis Assays. BV2 cells (62) were main-
tained in DMEM (Gibco, Carlsbad, CA) containing 10% FBS. For
gene expression studies cells were pretreated with 1 uM GW3695
or DMSO for 16 h in 0.5% FBS and then treated for 6 h with 100
ng/ml LPS. NO production was determined as described in ref. 5.
In some experiments, cells were sterol-depleted by treatment with
5 puM simvastatin and 100 uM mevalonic acid.

Mixed primary glial cells were isolated as described in ref. 63. For
treatment with AB peptides, cells were washed extensively and
incubated in DMEM/F12 containing no serum and 1 uM GW3695
or DMSO for 18 h. Subsequently, AB peptides were briefly soni-
cated and added to the cultures for an additional 24 h. Primary
microglia were isolated following the procedure of Saura et al. (64).

Phagocytosis assays were performed as described in ref. 22. In
each experiment, 100 cells per well per condition were counted
from two independent wells.

RNA Analysis and DNA Microarray Analysis. Total RNA was isolated
using TRIzol (Life Technologies, Grand Island, NY) and was
reverse-transcribed into cDNA by using a reverse transcription kit
(Roche, Indianapolis, IN). Real-time quantitative PCR assays were
performed using TagMan or SYBRgreen-based chemistry. Sam-
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ples were analyzed simultaneously for 36B4 expression as the
internal control, and quantitative expression values were extrapo-
lated from separate standard curves. Each sample was assayed in
duplicate and normalized to 36B4. Sequences for PCR primers are
available upon request. For cDNA microarray analysis, BV2 cells
were treated as indicated above with either DMSO or 1 uM
GW3695 in the presence or absence of 100 ng/ml LPS. For each
condition, six independent samples were processed. Transcriptional
profiling was performed at the University of California, Los
Angeles, microarray core facility by using Affymetrix (Santa Clara,
CA) 430 2.0 microarrays. Duplicate arrays were hybridized using
pooled RNA (three samples per array). Data were analyzed using
GeneSpring software (Stratagene, La Jolla, CA).

Immunohistochemistry. Immunohistochemistry was performed on
5-um paraffin sections. Antigen retrieval was optimized using an
88% formic acid solution for AB-stained slides. Slides were washed
in PBS and covered in 5% normal goat serum (Vector Laborato-
ries, Burlingame, CA) diluted in PBS to block nonspecific binding.
Slides were then incubated at 4°C overnight with antibodies to
AB1-40 and AB1-42 (Chemicon, Temecula, CA). Sections were
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washed in PBS and incubated at room temperature with biotin-
ylated goat anti-rabbit Ig, followed by avidin-biotin—peroxidase
complex and 3,3- diaminobenzidine tetrahydrochloride as the
chromagen. A plaques were quantified manually by two blinded
individuals.

Immunoblotting of whole-brain homogenates or BV2 cell lysates
was done following standard procedures. The following primary
antibodies were used: anti-Abcal, NB 400-105 (Novus Biologicals,
Littleton, CO), Anti-APP, 6E10 (Signet, Dedham, MA), anti-Cox2,
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Statistical Analysis. Differences between groups were evaluated
with Student’s ¢ test.
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