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Apolipoprotein E (apoE) alleles determine the age-adjusted rela-
tive risk («4 > «3) for Alzheimer’s disease (AD). ApoE may affect AD
pathogenesis by promoting deposition of the amyloid-b (Ab)
peptide and its conversion to a fibrillar form. To determine the
effect of apoE on Ab deposition and AD pathology, we compared
APPV717F transgenic (TG) mice expressing mouse, human, or no
apoE (apoE2y2). A severe, plaque-associated neuritic dystrophy
developed in APPV717F TG mice expressing mouse or human apoE.
Though significant levels of Ab deposition also occurred in
APPV717F TG, apoE2y2 mice, neuritic degeneration was virtually
absent. Expression of apoE3 and apoE4 in APPV717F TG, apoE2y2

mice resulted in fibrillar Ab deposits and neuritic plaques by 15
months of age and substantially (>10-fold) more fibrillar deposits
were observed in apoE4-expressing APPV717F TG mice. Our data
demonstrate a critical and isoform-specific role for apoE in neuritic
plaque formation, a pathological hallmark of AD.

Multiple lines of evidence suggest that the deposition of
amyloid-b (Ab) peptides is an early pathogenic event in

Alzheimer’s disease (AD) that initiates a cascade of changes
ultimately resulting in neuronal dysfunction, neurodegeneration,
and eventual death (1). Conversion of Ab from a soluble to an
aggregated, insoluble form(s) with a b-sheet conformation may
be central to its accumulation and possibly for its detrimental
effects (2). The formation of a prominent neuritic dystrophy
(e.g., neuritic plaques) is likely to account for a significant
amount of neuronal and accompanying cognitive dysfunction in
AD (3). Whether, how, and what form of Ab causes this
prominent neuritic dystrophy is unclear. Understanding the
pathogenesis of neuritic degeneration and its relationship to Ab
deposition and aggregation may allow for development of pre-
ventive treatments.

Transgenic (TG) mice that develop age- and region-
dependent Ab deposition have provided a major advance in AD
research (4, 5). These mice allow for the study of both disease
pathogenesis and potential treatment strategies targeted at Ab
deposition and fibrillogenesis as well as their consequences such
as neuritic degeneration (4–7). One protein that may play a role
in Ab deposition and neuritic degeneration is apolipoprotein E
(apoE). We observed a severe, plaque-associated neuritic dys-
trophy in APPV717F TG mice with most fibrillar Ab deposits
surrounded by both large and fine dystrophic neurites. Impor-
tantly, we found that apoE is required for the extensive, plaque-
associated neuritic degeneration. In APPV717F TG, apoE2y2

mice, extensive, nonfibrillar Ab deposits developed; however,
Ab-associated neuritic degeneration almost never was observed.
Astrocyte-specific expression of human apoE3 and E4 in
APPV717F TG, apoE2y2 mice ultimately restored fibrillar Ab
deposition by 15 months of age, with expression of apoE4 having
a markedly greater effect on neuritic plaque formation than
apoE3. Our data strongly suggest a critical and isoform-specific
role of apoE in influencing Ab deposition and structure in vivo.

Moreover, apoE appears to be required for the progressive
development of Ab-associated neuritic degeneration.

Materials and Methods
Animals and Tissue Preparation. APPV717F1y1, apoE2y2, and
APPV717F 1y1, apoE1y1 mice (8) on an outbred background
[(Swiss Webster 3 C57BLy6 3 DBAy2) 3 C57BLy6] were
utilized for breeding in these experiments. APPV717F 1y1,
apoE2y2 mice were bred with apoE2y2 animals on a C57BLy6
background (The Jackson Laboratory), and APPV717F 1y1,
apoE1y1 were bred with C57BLy6 mice (The Jackson Labora-
tory). F1 progeny from each of these breedings were compared
with each other. APPV717F 1y1, apoE2y2 were also crossed with
both glial fibrillary acidic protein (GFAP)-apoE31y2 (line 37)
and GFAP-apoE41y2 (lines 22 and 11) TG mice (9, 10). F1
progeny of this cross were compared with each other. The
GFAP-apoE mice had been backcrossed four generations to
apoE2y2 mice on a C57BLy6 background (The Jackson Labo-
ratory). Animals were screened for the presence of the APPV717F

and GFAP-apoE transgenes by PCR as described (8, 9). Tissue
analysis was performed exactly as described (10).

Histological Analysis. Tissue sections were cut in the coronal plane
at 40 mm on a freezing sliding microtome from the genu of the
corpus callosum through the caudal extent of the hippocampus.
For qualitative analysis of Ab immunoreactivity (IR), sections
were immunostained as described (10). Thioflavine-S staining
was performed as described (8). The de Olmos silver stain was
performed as described (11). In experiments in which sections
were stained with the de Olmos silver method as well as with
thioflavine-S, the silver staining was performed first. Quantita-
tive analysis of Ab deposits was assessed with unbiased stereol-
ogy as described (10). To determine the density of neuritic
plaques, three equally spaced coronal sections from the rostral
to the caudal extent of the hippocampus were stained with the
de Olmos silver method. The number of neuritic plaques was
counted in these sections under 3100 magnification. The area of
the hippocampus in these sections was determined by utilizing a
charge-coupled device camera linked to a computer screen with
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NIH IMAGE 1.57. To determine the density of thioflavine-S-
positive plaques in APPV717F 1y2, apoE3, or apoE41y2 mice, the
number of thioflavine-S-positive-stained deposits was counted
in a 0.015-mm2 area in the superior blade of the molecular layer
of the dentate gyrus in each of three equally spaced sections
from the rostral to caudal extent of the hippocampus in each
animal.

Biochemical Analysis. ApoE, amyloid precursor protein (APP),
and lipoprotein receptor-related protein (LRP) levels in brain
tissue were determined by semiquantitative Western blotting as
described (10). Antibody to LRP was a gift of J. Herz (Univ. of
Texas, Southwestern). Ab ELISA was performed as described
(10).

Statistical Analysis. Quantitative data are presented as mean 6
SEM and analyzed by t test with significance set at P , 0.05.

Results
Severe Neuritic Pathology Is Present in APPV717F Mice. Immunohis-
tochemistry with antibodies to certain neuronal markers as well
as electron microscopy have revealed evidence of swollen,
distorted neurites associated with Ab deposits in the APPV717F

TG mouse brain (6). We analyzed APPV717F TG mice hemizy-
gous (1y2) for the transgene stained with the de Olmos silver
degeneration method (11) as well as several other silver stains
routinely used in the diagnosis of AD. We found that by 12
months of age, numerous neuritic plaques were detected in the
hippocampus and neocortex (Figs. 1 and 2). The de Olmos
method was much more sensitive for detecting the marked
neuritic dystrophy present in APPV717F TG mice. It was partic-
ularly useful at identifying large, distended, plaque-associated

dystrophic neurites but also detected dystrophic neurites of
smaller caliber (Figs. 1 and 2). Neuritic plaque density increased
with age in APPV717F 1y2 TG mice. In the hippocampus, there
were, on average, 7.6 neuritic plaquesymm2 at 12 months of age,
whereas at 15 months, there were 23 neuritic plaquesymm2 (Fig.
4A). This markedly abnormal neuritic dystrophy was not ob-
served in age-matched control, non-TG mice of the same or of
other genetic backgrounds (data not shown).

Neuritic Plaque Formation Requires apoE Expression. To explore
further the relationship of the neuritic plaque formation to Ab
deposition, we performed double labeling of both APPV717F TG
and AD brain with the de Olmos silver stain and thioflavine-S.
In the APPV717F TG brain, thioflavine-S stains only fibrillar
amyloid. We found that silver-positive, dystrophic neurites sur-
rounded and appeared to be limited in location to those Ab
deposits that were thioflavine-S-positive (Fig. 1). The appear-
ance of these dystrophic neurites was very similar to those seen
surrounding thioflavine-S-positive deposits in AD brain by using
the same method (Fig. 1). These findings support the possibility
that the process of structural changes in which Ab is converted
from a ‘‘solubleydiffuse’’ form to a ‘‘fibrillar’’ form results in the
development of neuritic degeneration. One protein that may be
involved in these structural changes in Ab is apoE. ApoE is
associated with Ab in plaques within the AD brain (12, 13). It is
also colocalized with fibrillar Ab in APPV717F TG mice (14) and

Fig. 1. Neuritic plaques in APPV717F TG mice are thioflavine-S-positive. A
section containing the hippocampus from a 12-month-old APPV717F 1y2 TG
mouse [low power (A and B); high power (C and D)] and the temporal
neocortex of an AD brain [high power (E and F)] were stained with the de
Olmos silver degeneration method (A, C, and E), and the same sections were
counterstained with thioflavine-S and visualized via epifluorescence micros-
copy with a UV filter (B, D, and F). Most of the neuritic plaques stained with this
method had a thioflavine-S-positive core. [Bar in B 5 100 mm (A and B); bar in
F 5 17 mm (C–F).]

Fig. 2. Ab deposition and neuritic plaques in APPV717F TG mice in the
presence and absence of apoE. Sections of the hippocampus from APPV717F 1y2,
apoE1y1 (A, C, and E) and APPV717F 1y2, apoE2y2 mice (B, D, and E) at 12 months
of age were examined for Ab IR (A and B) and the de Olmos silver degener-
ation method (C–F). Ab-IR deposits were observed in the hippocampus of
APPV717F TG mice in the presence (A) and absence (B) of apoE; however, the
distribution of Ab deposits within the hippocampus was different. The area
between arrowheads in A and B is the molecular layer of the dentate gyrus.
Both low- (C and D) and higher-power (E and F) photomicrographs within the
hippocampus reveal the presence of numerous neuritic plaques only in the
presence (C and E) as opposed to in the absence (D and F) of apoE. Arrows in
C point to neuritic plaques. Large arrow in E points to a large, distended,
dystrophic neurite in a plaque, and small arrow in E points to fine dystrophic
neurites. [Bar in D 5 180 mm (A–D); bar in F 5 30 mm (E and F).]
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has been shown to have profibrillogenic activity in vitro (15, 16).
Our previous studies have shown that APPV717F TG mice on an
apoE2y2 background have reduced Ab deposition and levels in
the hippocampus as compared with APPV717F TG mice express-
ing wild-type murine apoE (apoE1y1) (8, 10, 14). Interestingly,
at later ages, Ab deposition does occur in APPV717F TG,
apoE2y2 mice; however, virtually all deposits were thioflavine-
S-negative (8, 10, 14). However, these studies did not address
whether the Ab deposits that do accumulate in the absence of
apoE are associated with damage to surrounding neurons or
their processes.

To determine the role of apoE in the development of AD-like
neuritic dystrophy, we looked for evidence of neuritic pathology
in APPV717F 1y2, apoE1y1 and APPV717F 1y2, apoE2y2 mice at
12–15 months of age. Though APPV717F 1y2, apoE2y2 mice did
not manifest neocortical Ab deposits, they did develop signifi-
cant Ab deposition in the hippocampus. Although the average
amount of Ab deposition is somewhat less in the absence of
apoE, in some animals, Ab deposition is as extensive as that seen
in APPV717F TG mice expressing mouse apoE (Figs. 2 A and B
and 4 A–D). However, the anatomical distribution pattern of Ab
staining in the hippocampus is different in apoE2y2 mice. Ab

Fig. 3. Quantitation of neuritic plaques, hippocampal Ab, and thioflavine-S-positive deposits in APPV717F 1y2 TG mice expressing mouse, human, or no apoE.
(A) Hippocampal neuritic plaques were prominent in APPV717F 1y2, apoE1y1 mice at 12 months and increased by more than 3-fold by 15 months of age (n 5 4,
both time points). In APPV717F 1y2, apoE2y2 mice (n 5 6, both time points), neuritic plaques were virtually absent and did not increase in number between 12
and 15 months of age (*, P , 0.0001 compared with apoE2y2). Neuritic plaques were identified with the de Olmos method. (B) The total volume of Ab-IR deposits
in the right hippocampus was determined in APPV717F 1y2 TG mice that were apoE1y1 (n 5 4) or apoE2y2 (n 5 6) at 12 months of age and apoE1y1 (n 5 4) or apoE2y2

(n 5 6) at 15 months of age. Volume of Ab deposits was determined by using unbiased stereological methods. There was no statistical difference in the size of
the right hippocampus between any of the groups of mice (data not shown). (C) Ab ELISA for total Ab and Ab42 was assessed in the left hippocampus from the
same mice used in A. *, P , 0.05, comparing apoE1y1 with apoE2y2. The total volume of Ab-IR deposits in the right hippocampus (D) and in the molecular layer
of dentate gyrus (E) was determined in APPV717F 1y2 TG mice that were either apoE31y2 (line 37, n 5 6) or apoE41y2 (line 22, n 5 9) at 15 months of age. Volume
of Ab deposits was determined by using unbiased stereological methods. There was no statistical difference in the size of the right hippocampus or the molecular
layer of the dentate gyrus between the groups (data not shown). (F) The mean density of thioflavine-S-positive plaques was assessed in the molecular layer of
the dentate gyrus of the same mice. *, P , 0.05 (D and E); *, P , 0.001, comparing apoE31y2 with apoE41y2 (F). Data in B, D, E, and F were log-transformed and
tested for normality before statistical analysis.
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deposits in APPV717F 1y2, apoE1y1 mice were always prominent
and abundant in the outer molecular layer of the dentate gyrus
(terminal zone of the perforant pathway), as well as in the
stratum oriens and radiatum of the hippocampus (Figs. 2 A and
4 A and B). In contrast, Ab deposits in APPV717F 1y2, apoE2y2

mice were more diffuse and prominent in the hilus of the dentate
gyrus as well as the stratum oriens and radiatum (Figs. 2B and
4 C and D). Ab deposition was not seen in the outer molecular
layer of the dentate gyrus in the absence of apoE through 15
months of age. Interestingly, despite the presence of large Ab
burdens in some APPV717F 1y2, apoE2y2 mice, we found that
very few to no neuritic plaques develop in these animals through
15 months of age (Figs. 2 D and F and 3A). Antibodies to
phosphorylated neurofilament and synaptophysin revealed the
same results (data not shown). Whereas the volume of hip-
pocampal Ab deposition in APPV717F 1y2, apoE2y2 mice was
substantial (Fig. 3B), the level of total Ab and Ab42 as measured
by ELISA was significantly less than that found in APPV717F 1y2,
apoE1y1 mice (Fig. 3C). The ratio of Ab42yAb total, however,
was not modified by the absence of apoE in this model (data not
shown). Thus, the effect of apoE on fibrillogenesis in vivo does
not appear to be through alteration of Ab42-to-total Ab ratio.

This finding and the fact that APP levels do not differ between
animals with and without apoE (8, 10, 14) suggest that apoE is
influencing Ab metabolism, structure, andyor clearance after
being processed and released from APP.

Expression of Human apoE Results in Fibrillar Ab Deposition and
Neuritic Plaques. To determine whether human apoE is also
required for the development of fibrillar Ab deposition and
neuritic plaques in APPV717F TG mice, we bred APPV717F 1y1,
apoE2y2 mice to apoE3 and apoE4 TG mice expressing human
apoE isoforms under the control of the astrocyte-specific GFAP
promoter (GFAP-apoE). These mice are on a mouse apoE2y2

background and express human apoE at levels similar to that
seen in wild-type, mouse apoE1y1 animals (9, 10). Furthermore,
we utilized apoE TG mice in which apoE3 and apoE4 protein
levels are indistinguishable from each other (10). We have shown
recently that in contrast to mouse apoE and no apoE, human
apoE isoforms actually suppress early Ab deposition and Ab
levels in 9-month-old APPV717F 1y2 mice (10). To determine
whether Ab deposition would occur at later time points in the
presence of human apoE, we examined APPV717F 1y2 TG mice
that were apoE31y2 and apoE41y2 TG at 12 and 15 months of
age. At 15 months of age there was a clear change in Ab
deposition observed in APPV717F 1y2, apoE3 and apoE41y2

mice. Most E4-positive and some E3-positive animals had begun
to develop Ab deposits in the hippocampus in the same pattern
as that seen in the presence of mouse apoE (Figs. 4 and 5). Ab
deposition was prominent in the outer molecular layer of the

Fig. 4. Human apoE restores the pattern of Ab-IR deposits in the hippocam-
pus of APPV717F 1y2 TG mice to that seen in animals expressing mouse apoE.
Photomicrographs are shown of Ab-IR deposits representative of the median
values of their respective groups from APPV717F 1y2 TG mice either apoE1y1 (A
and B), apoE2y2 (C and D), apoE41y2 (E and F), or apoE31y2 (G and H) at 15
months of age. Although all mice expressing mouse apoE and some expressing
human apoE at this age had Ab-IR deposits in the molecular layer of the
dentate gyrus (between arrowheads in B, D, F, and H), in the absence of apoE,
Ab-IR deposits were never observed in this layer. Significantly more E4-
expressing (eight of nine, 89%) as compared with E3-expressing (two of six,
33%) mice developed Ab deposition in the molecular layer. [Bar in H 5 150 mm
(A, C, E, and G) and 60 mm (B, D, F, and H).]

Fig. 5. Fibrillar Ab deposits and neuritic plaques develop in the presence of
human apoE. Coronal sections through the hippocampus of an APPV717F 1y2,
apoE41y2 (A, B, D, and E) and an APPV717F 1y2, apoE2y2 mouse at 15 months of
age were stained with thioflavine-S (A, B, and C) or the de Olmos silver
degeneration method. Thioflavine-S-positive plaques were observed in the
molecular layer of the dentate gyrus (A) and corpus callosum (B) of this
apoE4-expressing mouse whereas no thioflavine-S-positive deposits were
found in apoE2y2 mice (C). In addition to fibrillar Ab, neuritic plaques also
were found in the hippocampus of apoE4-expressing mice (D and E). [Bar in
C 5 180 mm (A–D); bar in E 5 30 mm (E).] (F) Representative Western blot
analysis of apoE, APP, and LRP in hippocampal lysates of APPV717F 1y2 TG mice
expressing apoE3 (line 37) or apoE4 (line 22) at 15 months of age. There were
no significant differences in the level of apoE, APP, or LRP between the apoE3-
and apoE4-expressing mice, as shown here qualitatively or quantitatively
assessed by densitometric analysis (data not shown).
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dentate gyrus. Compact Ab deposits also were seen in the
stratum oriens and radiatum. In addition, although not as
abundant as in the presence of mouse apoE at this age, thiofla-
vine-S-positive, neuritic plaques were now observed in those
APPV717F 1y2, apoE3 and E41y2 TG mice with Ab deposits (Fig.
5). Although Ab deposition occurred in the presence of both
apoE3 and apoE4, there was a significant isoform-specific
difference in the amount of deposition, with greater Ab depo-
sition in apoE4 as compared with E3-expressing mice (Figs. 3 D
and E and 4 E–H). In fact, 89% of APPV717F 1y2, E4 line 221y2

mice had hippocampal Ab deposits whereas only 33% of
APPV717F 1y2, E3 line 371y2 mice had Ab deposits.
APPV717F 1y2, E4 line 111y2 mice (n 5 6) that express similar
levels of apoE4 as E4 line 22 mice also had similar levels of
hippocampal Ab deposition when compared with E4 line 22
animals at 15 months of age (data not shown). Interestingly,
several APPV717F 1y2, apoE4-expressing mice at 15 months also
had marked neocortical Ab deposition, a result not observed in
the apoE3-expressing mice at this age.

In addition to total Ab deposition, we also compared the
density of thioflavine-S-positive plaques in apoE3- vs. apoE4-
expressing mice. Strikingly, there was an even greater difference
between apoE3- and apoE4-expressing mice in this parameter.
There was a greater than 10-fold higher density of thioflavine-
S-positive deposits in the outer molecular layer of the dentate
gyrus of the apoE4 vs. the apoE3 animals (P , 0.001) (Fig. 3F).
Importantly, and as with mouse apoE, all fibrillar Ab deposits in
these animals were associated with a neuritic dystrophy. As
found previously, there were no significant differences in the
level of apoE protein when comparing APPV717F 1y2 TG mice
expressing apoE3 (line 37) and apoE4 (line 22) at 15 months of
age (Fig. 5F). Levels of human APP and the low-density LRP
also did not differ between E3- and E4-expressing mice.

Discussion
The «4 allele of apoE was the first genetic risk factor identified
for sporadic and late-onset familial AD (17). Many hypotheses
have been put forward as to how apoE4 serves as an AD risk
factor. However, direct evidence supporting these different
hypotheses predominantly are based on in vitro systems. Several
studies have suggested that the binding of apoE and Ab is
somehow linked to Ab deposition and amyloid formation. For
example, neuropathological studies in AD have shown that there
were more Ab deposits in E4-positive than E4-negative subjects
(18, 19). Our in vivo report details a direct apoE isoform-specific
effect on the mass, structure, and consequences of amyloid
deposition in the brain. That apoE4 had greater effects than
apoE3 on Ab burden as well as an even greater effect on fibrillar
Ab deposition and neuritic plaques in this in vivo system strongly
supports the hypothesis that apoE’s effects on Ab deposition,
fibrillogenesis, and neuritic plaque formation underlie the role
apoE plays as a genetic risk modifier for AD. Most importantly,
our data also suggest that mouse or human apoE is a critical
cofactor for the pathogenesis of AD-like neuritic degeneration.

Neuritic plaques are one of the classical hallmarks of AD
pathology. These are composed of extracellular accumulations
of the amyloidogenic peptide, Ab, a variety of other plaque-
associated proteins (e.g., apoE), activated glial cells, and degen-
erating nerve processes. Plaque-associated dystrophic neurites
are likely to markedly disrupt neuronal function. For example,
morphological changes such as those in dendritic curvature
found in AD have been suggested by mathematical modeling to
underlie functional deterioration in memory retrieval and high-
er-order functioning (3). Prior data strongly suggest that apoE is
critical in vivo for the conversion of Ab into mature amyloid
fibrils, and our current data suggest it is also critical for neuritic

degeneration. We have reported previously (8) and confirmed
recently in an older cohort of APPV717F 1y2 mice (14) that apoE
expression is important for fibrillar (thioflavine-S-positive) Ab
(amyloid) deposition. Significantly, despite essentially equivalent
amounts of hippocampal Ab-IR deposits in 21-month-old
APPV717F 1y2, apoE1y1 and apoE2y2 mice, virtually no thiofla-
vine-S-positive deposits were observed in mice lacking apoE.
Our current data therefore demonstrate the critical importance
of converting diffuse, thioflavine-S-negative Ab-IR deposits to
those that are thioflavine-S-positive. Thus, our findings argue
that the apoE protein is important for AD pathology because it
facilitates fibrillar amyloid to form in vivo and that the latter
results in toxicity to neurites. The fibrillar Ab may be directly
neurotoxic or it could be indirectly toxic because of an inflam-
matory response. Ultimately, it will be important to discern how
human and mouse apoE influence not only AD pathology but
also cognitive changes associated with AD. This may be possible
in transgenic models; however, it will be difficult to determine
by using APPV717F mice. These animals demonstrate marked
spatial learning impairments at young ages before Ab depo-
sition (20).

We have reported previously that in young APPV717F TG mice,
human apoE expression appears to enhance Ab clearance
relative to APPV717F TG mice lacking apoE (10). Differences in
apoE-mediated Ab clearance is consistent with the fact that both
apoE3 and apoE4 delay Ab deposition relative to murine apoE
and no apoE (10). This mechanism also may be consistent with
our current in vivo data that show that apoE4 has a greater effect
on Ab deposition than apoE3. Interestingly, even at 15 months
of age, expression of endogenous mouse apoE at levels similar
to human apoE results in significantly more Ab deposition. Our
recent studies suggest that species differences in the primary
sequence of apoE influence the form and structure of apoEy
lipoproteins produced by astrocytes (21). It is possible that these
alterations influence interactions with Ab and subsequent amy-
loid deposition and neuritic pathology. ApoE has been shown to
bind to Ab both in vitro (17, 22) and in vivo (12, 13, 23). When
apoE is associated with lipid, in vitro experiments reveal more
Ab associated in an SDS-stable complex with apoE3 than with
apoE4 (22). That apoE forms a complex not only with fibrillar
Ab but also with ‘‘soluble’’ Ab in human brain (23, 24) further
supports the notion that apoE-Ab interactions before Ab dep-
osition are likely to regulate Ab clearance. Like other Ab-
associated molecules such as apoJ (25), a2-M (26–28), and
transthyretin (29), apoE-containing lipoproteins in the brain
may ‘‘sequester’’ Ab and facilitate its cellular uptake and deg-
radation locally by cells or its removal from the brain into the
systemic circulation. Transport of apoEyAb complexes from the
brain extracellular space back into the systemic circulation either
through bulk cerebrospinal f luid flow or through specific apoE
receptors at the blood–brain barrier also may be an important
avenue of apoEyAb clearance from the brain.

In sum, our in vivo results suggest that at a critical species- or
isoform-specific concentration of apoE and Ab, a threshold is
reached that is required for mature, fibrillar Ab to deposit in the
brain. That this process is associated with a gross neuritic
dystrophy and is isoform-dependent (apoE4 .. apoE3) offers
significant insight, we believe, into how apoE and apoE isoforms
are likely to contribute to the genetic risk for developing AD.
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