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nificant difference for MTHFR allele distribution (P = 0.011), but not for
the genotype, compared to the control group. In subgroup of patients with
e4/e4 genotype for PON1 gene, no significant difference was found when
compared to control group. Conclusions: This preliminary results showed
significant difference in ApoE and MTHFR genotype distribution, as well
as ApoE e4 allele, but not in PON1 genotype, between patients and healthy
subjects. In patients with ApoE e4/e4 genotype, only PON1 genotype was
shown to be additional risk factor for DAT, compared to healthy subjects.

1236 CYCLOOXYGENASE-2 (COX-2) AND
PRESENILIN-1 (PS1) EXPRESSION DURING
NEUROGENESIS, HYPOXIA AND IN
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Nicolas G. Bazan∗, Walter J. Lukiw, LSU Neuroscience Center and
Department of Ophthalmology, New Orleans, Los Angeles, USA.
Contact e-mail: wlukiw@lsuhsc.edu

Background: The cyclooxygenase-2 (COX-2; chr1q25.3) gene encoding an
inducible prostaglandin synthase is centrally involved in proinflammatory
(PI) signaling events in human neurodegenerative disorders including
Alzheimer’s disease (AD). Presenilin 1 (PS1; PSEN1; AD3; chr14q24.3)
holds a key role in coupling �-amyloid precursor protein (�APP) to signal
transduction pathways and processing of �APP into potentially neurotoxic
A� peptides. Objective: As A� peptide formation and aggregation appear
to play a central role in the elevated PI response in AD brain, here we con-
sider COX-2 and PS1 gene expression as important upstream drivers for PI
signaling. Cytokines, and in particular IL-1�, originating from brain reac-
tive microglia activated by A� peptide also activate a PI transcription fac-
tor (TF) quartet that induces AP1-, STAT1-, and most importantly, NF-kB-
and HIF-1�-DNA binding. DNA recognition features for these PI TFs are
abundant in the human COX-2 and PS1 5′ immediate promoters. Methods:
TF-DNA binding was analyzed by EMSA and gel supershift assay; COX-2
and PS1 gene expression was evaluated by DNA microarray analysis (Clon-
tech and Affymetrix), confirmatory RT-PCR and immunochemistry. Results:
The data presented here provides evidence that the COX-2 and PS1 genes
(a) encode relatively short-lived, inducible RNA transcripts, (b) exhibit co-
ordinate down-regulation of expression during human brain neurogenesis
(c) up-regulation of expression in AD brain, (d) are co-induced by IL-1�,
A�42, and synergistically by (IL-1� + A�42) in human neural cells in pri-
mary culture and (e) are sharply up-regulated after brief exposure to hy-
poxia. Conclusions: These data suggest that coordinate up-regulation of the
COX-2, PS1 and related early response genes in the PI environment of AD
brain may be part of an NF-kB-and HIF-1�-mediated genetic program that
promotes PI signaling and accelerates brain cell dysfunction. Supported by:
NIH AG18031, NS23002 and the EENT Foundation.
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Background and Objectives: Our previous stereological study of the hip-
pocampus in Alzheimer’s disease (AD) showed a marked neuronal loss in
CA1 and smaller, but significant losses in hilus and subiculum. This pattern of
loss was significantly different from that in normal aging. In this study of sub-
jects from the Baltimore Longitudinal Study of Aging and our Alzheimer’s
Research Center, we estimated the total number of neurons in subregions of
the hippocampi of (1) subjects with normal cognition, but abundant neuritic
amyloid plaques in the neocortex (possible AD by CERAD pathological
diagnostic criteria) (n = 10); (2) demented subjects with pathologically
confirmed AD (n = 14) and (3) age-matched controls with normal cogni-

tion and no AD lesions (n = 12). Methods: The clinical states of all subjects
were determined prospectively. The brains were fixed in 10% formalin. The
entire hippocampus was sectioned coronally at 50 mm and stained by the
Nissl method. The optical fractionator method [Anat. Rec. 231 (1991) 482]
was used to estimate the total number of neurons of the granule cell layer,
dentate hilus, CA3-2, CA1, and subiculum. Results: We again observed a
significant loss of neurons (51%) in the CA1 of AD cases compared to con-
trols (P < 0.05). In hilus and subiculum of the AD group, we found 28 and
29%, non significant losses of neurons, respectively. No differences were
observed in either CA2-3 or granule cells. In the hippocampi of the pos-
sible AD (early stage) group, the distribution of the neuronal estimates in
CA1 and subiculum overlapped with those of the control and AD groups.
Conclusion: Our new study confirms the presence of a striking disease-
specific degeneration of CA1 in AD. Our observations also suggest that
when amyloid deposits and neuritic changes are well established in the neo-
cortex of subjects with possible AD, the loss of neurons in hippocampus has
not yet occurred or is incipient. Awareness of this difference in the relative
vulnerability of neocortex and hippocampus to AD may be relevant for the
diagnosis and therapy of early AD.
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Background: Recently, the −491 A/T and −219 G/T polymorphisms lo-
cated in the apolipoprotein E (APOE) promoter have been suggested to be
risk factors for Alzheimer’s disease (AD). However, the effects of these
polymorphisms have not always been reproduced in case-control studies,
possibly because of the strong linkage disequilibrium existing at this lo-
cus or the characteristics of the populations studied. Objective: Data col-
lection from six independent samples (1732 AD patients and 1926 con-
trols) genotyped for APOE exon 4, and the two APOE promoter poly-
morphisms was performed to better evaluate the impact of the APOE pro-
moter polymorphisms on the risk of developing AD. Methods: The risk
associated with the APOE polymorphisms for developing AD were esti-
mated using logistic regression procedures adjusted by age, sex and col-
lection centre. Independence of the APOE promoter polymorphisms were
tested by stratification for APOE e4 and haplotype estimation. Tertile de-
sign were used for age stratification. Results: The independence of the
−491 AA genotype was observed in the whole sample whereas the in-
dependence of the −219 TT genotype was only observed in the oldest
population. The −491 and −219 APOE promoter polymorphisms incur
risk for AD in addition to risk associated with the APOE e4 allele, with
age accentuating the effect of the −219 TT genotype. Conclusions: Since
these polymorphisms appear to influence APOE levels, these results sug-
gest that APOE expression is an important determinant of AD pathogenesis.
Alzheimer research collaborative group: Liisa Myllykangas, Clare Ellis, Jen
C. Wang, Judith M. Harris, Maria J. Artiga, Dena Hernandez, Jennifer M.
Kwon, Bernard Frigard, Ronald C. Petersen, Alastair M. Cumming, Flo-
rence Pasquier, Tuomo Polvikoski, Isabel Sastre, Pentti J. Tienari, Anna
Frank, Raimo Sulkava, John C. Morris, David St. Clair, David M. Mann, Fa-
bienne Wavrant DeVrieze, Mario Ezquerra-Trabalon, Fernando Valdivieso,
Jordi Pérez-Tur.
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