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Abstract

Mutations in presenilin (PS) and amyloid precursor protein (APP) genes are a major cause for
early-onset familial Alzheimer disease (AD). We measured AP levels in the cortex of APPsw and
PS1 (M146V) mutation carriers, sporadic AD (SAD) and non-demented individuals. Levels of
insoluble and soluble AB40 and soluble AB42 in brain of APPsw mutation carriers did not differ
much from those found in SAD, but lower levels of insoluble Ap42 were detected in the frontal
and temporal cortex of APPsw brain. Insoluble AB40 and AB42 were significant lower in all four
cortical regions of PS1 brain compared with SAD, and AB40 was lower in frontal and occipital
cortex compared with APPsw brain. The insoluble AB42/40 ratio was similar in SAD and APPsw
but significantly higher in PS1 mutation carriers. Our results indicate that the pattern of Ap
deposition in PS1 mutation carriers differs from that in both APPsw and SAD, whereas the pattern
in APPsw mutation carriers is more similar to that in SAD. The early onset and aggressive course
of PS1 AD cannot solely be explained by elevated Ap levels, at least in the PS1 M146V mutation
carries investigated here.
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Introduction

Extracellular senile plaques mainly comprised of amyloid-f3 (AB), and intracellular
neurofibrillary tangles are the major pathological hallmarks of Alzheimer's disease (AD)
(Selkoe 2001). AB is generated from the amyloid precursor protein (APP) by enzymatic
cleavage involving f -secretase and the y-secretase complex, which includes presenilin
activities (Evin and Weidemann 2002; Selkoe and Schenk, 2003). Although the majority of
AD cases (>90%) typically occur after the age of 60—65 years, a smaller proportion of cases
correspond to the early-onset (<60 years) familial AD (FAD). Autosomal-dominant forms of
FAD result from mutations in one of three genes: APP on chromosome 21, presenilin 1
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(PS1) on chromosome 14 and presenilin 2 (PS2) on chromosome 1. Mutations in the PS1
gene are the most frequent cause of early onset FAD, and more than 160 mutations in 355
families have been reported, whereas AD families carrying APP mutations are less frequent
(www.molgen.ua.ac.be/ADMutations). Mutations in these three genes share a common
effect of abnormally processing APP and with an average age of onset at 50 years for APP
mutations, 45 years for PS1 mutations and 52 years for PS2 mutations (Gomez-Isla et al.
1999). Except for the age of onset and the family history no pathological features that
distinguish FAD from sporadic AD (SAD) have been reported (Menendez 2004; Ray et al.
1998). Both SAD and FAD share specific neuropathologic features, including neuritic
plaques, neurofibrillary tangles and neuropil threads (Lippa et al. 1996). In some studies
clinical differences between FAD and SAD have been found, such as unusual behavioural,
psychiatric changes, seizures and myoclonus (Haltia et al. 1994; Lleo et al. 2004; Menendez
2004).

Neuropathological characterisation of the cortex of several cases with PS1 mutations
revealed a predominant detection of AB 42 (Mann et al. 1996a, 2001). Similar increases in
AP 42 levels have been observed in plasma and conditioned medium from skin fibroblasts
from subjects carrying PS1 mutations (Scheuner et al. 1996), as well as in cells stably
transfected with mutated PS1 and in the brain of transgenic mice expressing mutant PS1
(Borchelt et al. 1996, Citron et al. 1997; Duff et al 1996). It has been reported that PS1
mutations increase the Ap 42/40 ratio (Duering et al. 2005; Murayama et al. 1999; Takeda et
al. 2004). Yet, recent studies on mutant PS1 expressing cells suggest that the increased Ap
42/40 ratio may be mainly due to reduction of Ap40 rather than to increased production of
Ap42 (Bentahir et al. 2006; Shimojo et al. 2007). This increased proportion of Ap42, which
is more prone than AB40 to aggregate (Jarrett and Landsbury, 1993; McGowan et al. 2005),
is thought to initiate the disease process. Mutations in the APP gene either cause increased
production of both AB40 and AB42 or just AB42 alone (Citron et al. 1992; Mann et al.
1996b; Tamaoka et al. 1998).

Detailed comparisons of AP levels in rare dominant mutation carriers with common late-
onset AD have not been performed previously even though several neuropathological
descriptions of FAD cases have been published to date. Differences in the levels of AB
peptides and their regional distribution in FAD and SAD cases may provide an
understanding of the molecular mechanisms by which AB is deposited in these forms of the
disease and may also be an important consideration in future A vaccination therapies. This
study is the first to report the pattern and levels of soluble and insoluble A species in
cortical regions of FAD and SAD brain. Our studies were conducted using postmortem brain
tissue obtained from five relatives who carried the Swedish APP double mutation
(KM670/671NL) (Axelman et al. 1994; Lannfelt et al. 1994) and three PS1 (M146V)
mutation carriers from a Finnish/Swedish family (Clark et al. 1995; Haltia et al.1994). In the
Swedish APP 670/671 and PS1 M146V mutation families AD has been traced through eight
and four generations, respectively.

Materials and Methods

Post mortem human brain tissues

Frontal, temporal, parietal and occipital cortices from 5 FAD cases with the Swedish
APP670/671 double mutation and 3 cases with the PS1 M146V mutation were obtained
from the Huddinge Brain Bank, Huddinge University Hospital, Sweden. Neuropathological
examination of the brains of APP sw and PS1 mutation carriers confirmed the clinical
diagnosis of AD in these families, and a large number of neuritic plaques were detected
throughout the cortex (Bogdanovic et al. 2002; Lannfelt et al. 1994; Mann et al. 19963;
Marutle et al. 1999). Brain tissue from 9 sporadic AD cases and 18 control individuals were
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obtained from the Netherlands Brain Bank. Autopsies were performed on donors from
whom written informed consent was obtained either from the donor or from next of kin. The
clinical diagnosis of dementia was performed according to the NINCDS-ADRDA criteria
(Mc Khann et al. 1984) and all subjects were confirmed with AD and met the established
CERAD criteria. The control individuals had no known history or symptoms of neurological
or psychiatric disorders. The individual case histories of the FAD subjects are listed in Table
1. Samples from each of the four cortical regions were not obtained from all cases.

Measurements of A B levels

Brain tissues were homogenized in 7 volumes of 20 mM Tris-HCI, pH 8.5 including
protease inhibitors (Complete, Roche Diagnostics) and then centrifuged at 100 000 x g at 4
°C for 1 h. The soluble fraction of Ap40 and AB42 was measured in the supernatant. For
quantification of AB in the insoluble fraction the pellet was extracted with 10 volumes of 5.0
M guanidine-HCI in 20 mM Tris-HCI, pH 8.0 and then diluted 1:10 with phosphobuffered
saline containing 0.5% BSA, 0.05% Tween 20 and protease inhibitor (standard buffer) and
centrifuged at 13,100 x g for 25 min at 4 °C. This guanidine-HCl-extractable fraction is
hereafter referred as insoluble AB. The supernatants were further diluted with standard
buffer plus 0.1 M guanidine-HCI before assays in order to analyse all samples in the linear
range of the ELISA. The levels of AB40 and AB42 were analysed by colorimetric sandwich
ELISA Kits according to the manufacturer’s instructions (Signal Select™ Human  Amyloid
1-40 and 1-42 Kit, respectively, BioSource International). The C-terminal specific ELISA
uses a monoclonal capture antibody directed against the first 16 amino acid residues of the
N-terminal region of human AP and two other antibodies specific for AB1-40 and Ap1-42.
Since the epitope is close to the N-terminal truncated end (starting at residue 11) there may
be some capturing of truncated Ap in addition to intact full-length AB. Hence, hereafter
AP40 and AB42 indicate full-length forms and possible truncated Ap forms. The Ap40 and
Ap42 levels were calculated by comparison with a standard curve of synthetic human AB1-
40 and 1-42. For each Ap species quantified, all samples from the three AD groups and
controls were run in the same ELISA. The Ap levels were expressed as pg/mg tissue,
calculated from the original brain weight measurement before homogenization.

Data analysis

Results

The relationship between AB40 and AB42 and between AP and age were obtained by
regression analysis where the Pearson's product-moment correlation coefficient was
calculated. For group comparisons, data are given as mean values + SE and analyzed by
one-factor ANOVA followed by Fisher's PLSD post-hoc test.

Distribution of insoluble (guanidine-extractable) and soluble A B 40 and A B 42 in familial
and sporadic AD cases

In both SAD cases and patients carrying the APPsw mutation the highest levels of insoluble
ApB40 were found in the frontal cortex followed by occipital cortex having just slightly lower
AP40 levels (Figure 1A, Table 2). There was no significant difference in mean Ap40 levels
between the four cortical regions in SAD, but in APPsw brain the level in temporal cortex
was significantly lower (P<0.05) compared to frontal and occipital cortex. In PS1 brain
insoluble AB40 levels were highest in occipital cortex and the mean level was approximately
3-fold higher compared to frontal cortex (P<0.05) and 4.5-fold higher than parietal cortex
(P<0.05). The highest levels of insoluble AB42 were in all three AD groups detected in
frontal and occipital cortex, whereas the lowest AB42 levels were found in the parietal
cortex. Soluble AB40 and Ap42 was almost equally distributed between the four cortical
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regions except for the frontal cortex of PS1 brain, in which the levels of soluble AB40 were
markedly lower.

Comparison of insoluble (guanidine-extractable) and soluble AB 40 and AB 42 levels in
familial and sporadic AD cases

The mean levels of insoluble AB40 in the brain of APPsw mutation carriers did not differ
much from the levels detected in SAD (Figure 1A), whereas the levels of insoluble AB42
were significant lower in the frontal and temporal cortex of patients carrying the APPsw
mutation compared with SAD. The levels of both insoluble Ap40 and AB42 were significant
lower in all four cortical regions of PS1 mutation carriers compared with SAD brain, and
insoluble AB40 was also significantly lower in frontal cortex and occipital cortex compared
with APPsw brain. There were less striking differences between the three AD groups in the
levels of soluble AB (Figure 1B).

A positive correlation between AB40 and AB42 levels in both SAD and APPsw brain was
observed when data from all four regions were included (Figure 2). In contrast, no tendency
of a relationship between these AP species was observed in the brain of PS1 mutation
carriers.

Ratio of AB 42/AB 40

The ratio of insoluble Ap42/40 did not differ between SAD and APPsw. However, in PS1
mutation carriers this ratio was significantly higher in the frontal and temporal cortex
compared to SAD and APPsw, and also significantly higher in parietal cortex compared
with APPsw (Figure 3). No significant differences were found in the soluble AB42/40 ratio
between the three AD groups (Figure 3).

Distribution and levels of AB 40 and AB 42 in non-demented control individuals

Three groups (younger 41-49 years, middle aged 58-74 years, and older 83-94 years) of
non-demented individuals aged-matched with PS1, APPsw and SAD, respectively, were
investigated. In the oldest and middle-aged group the highest levels of both insoluble AB40
and APB42 were detected in the frontal cortex, whereas in younger controls Ap were more
equally distributed in the cortical regions (Table 2). The highest levels of both soluble Ap40
and AB42 were found in the temporal cortex. In the youngest control group the levels of
soluble ApB were in all regions below 1 pg/mg tissue or undetectable.

There was an age-dependent increase of insoluble AB40 in control brains (Figure 4A), and
regression analysis revealed a significant positive correlations between AB40 and age in
frontal, temporal and parietal cortex (r=0.701, P< 0.01, r=0.685, P< 0.01 and r=0.621, P<
0.05, respectively), and between AB42 and age in the parietal cortex (r=0.679, P< 0.01). The
age-dependent pattern for soluble Ap40 (Figure 4B) was similar to that for insoluble AB40,
whereas soluble AB42 increased with age in frontal and temporal cortex (r=0.632, P< 0.05
and r=0.768, P< 0.01, respectively). The AP levels in the control groups were significantly
lower that those detected in PS1, APPsw and SAD brain.

Discussion

This study was undertaken to investigate differences in the quantity and distribution of Ap in
post mortem brain between SAD, APPsw and PS1 mutations carriers. In earlier studies the
number of ApB deposits has usually been quantified by immunohistochemical methodologies
and very few studies have used sensitive ELISA methods to measure soluble and insoluble
AB. In addition, neuropathological observations have been based on small series of patients
or sometimes on individual cases carrying different PS1 or APP mutations. The low number

Neurochem Int. Author manuscript; available in PMC 2010 August 11.



1duasnuey Joyiny vd-HIN 1duasnuey Joyiny vd-HIN

1duasnuey Joyiny vd-HIN

Hellstrom-Lindahl et al. Page 5

of cases earlier reported and to some extent also in the present study confers limitations in
drawing any firm conclusions on the pathological phenotypes. One should keep in mind that
a considerable variation in AB has been observed even in family members with the identical
PS1 mutation (Gomez-Isla et al. 1999; Mann et al 2001).

In the present study, we found that the levels of AB40 and AB42 detected in APPsw brain
were not much different from those in SAD brain. In both groups the Ap42/AB40 ratio,
insoluble AB40 and soluble AP levels were similar. These findings are in agreement with a
previous immunohistochemical study that included 3 out of the 5 cases investigated here
(Mann et al. 1996b). The number of AB40 and AB42 immunoreactive amyloid deposits and
the percentage area of amyloid in frontal cortex, as well as the Ap40/42 ratio were reported
to be similar in APPsw mutation carriers and SAD. Our results also fit well with data from
studies on cells transfected with the APPsw mutation demonstrating several fold higher
levels of secreted AB 40 and AP 42 than cells expressing wild-type APP, but with
unchanged Ap42/40 ratio (Citron et al 1992; Takeda et al. 2004).

The levels of AB40 were much lower in PS1 brain compared with SAD and APPsw brain,
which in turn resulted in a significantly higher AB42/AB40 ratio in PS1 brain. Earlier studies
have demonstrated that PS1 mutation carriers have a significant higher number of Ap42 and
AP40 deposits in brain compared to SAD patients, although some of the SAD brains
deposited more AB42 and AB40 than some PS1 mutation carriers (Kumar-Sing, 2006; Mann
et al 1996a). However, it is not entirely correct to compare the mean plaque densities based
on cases of different PS1 mutations with SAD, since it is now evident that the effect on Af
production is dependent upon the individual PS1 mutation. Mann et al. (2001) showed an
increased immunostaining for AB42 but not AB40 in the frontal cortex of 54 cases carrying
25 different PS1 mutations in comparison with SAD. In one case carrying the same PS1
mutation (M146V) as investigated in our study, the percentage area of frontal cortex
occupied by AB42 was lower in comparison with many other PS1 mutation carriers and
AP40 was even lower than the average value for SAD. Although based on only one
individual case, these results are in agreement with our present findings obtained using
sensitive ELISA measurements, indicating that not all PS1 mutations result in elevated AB42
levels compared to SAD. Furthermore in consistence with our findings there was no
correlation between the amounts of Ap40 and AB42 within plagques across the 54 cases with
different PS1 mutations.

Studies in cells expressing PS1 mutations have shown that the effect on A} generation and
the extent of the increase in AB42/40 ratio seem to be dependent upon the individual PS1
mutation, similar to findings in brain of PS1 mutation carriers. Kumar-Sing et al. (2006)
found that several PS1 mutations failed to increase Ap 42 and some mutations caused
significant reductions in the production of Ap40. Similar, Shimojo et al. (2007) reported that
PS1 mutants significantly reduced Ap secretion, and that AB40 production was reduced
more than AB42. However, caution in comparing findings in transfected cells with post
mortem brain is necessary since in most cell models only soluble A released into media and
not intracellular Ap, have been measured.

In normal aging, a slow progressive increase of AP levels is seen over decades. A
predominance of Ap42 in diffuse plaques has been found in the brains of elderly subjects, in
the absence of signs of neuronal degeneration or dementia (Hellstrom-Lindahl et al. 2004,
2008; Price and Morris 1999; Thal et al. 2000). In agreement with previous findings (Funato
et al. 1998; Hellstrom-Lindahl et al. 2008; Morishima-Kawashima et al. 2000) we found a
strong correlation between insoluble AB40 levels and age in cortex of normal brain. Levels
of Ap42 seemed to reach a plateau at higher age while there was no apparent ceiling for
APB40 accumulation confirming our previous observations in non-demented individuals
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(Hellstrom-Lindahl et al. 2008). Our results indicate that during normal aging insoluble
AP40 starts to accumulate especially in frontal cortex and increases markedly with age,
whereas insoluble Ap42 is highest in the temporal cortex before 50 years and then increases
dramatically with age in the frontal cortex.

In contrast to immunohistochemistry, ELISA analysis does not distinguish between Ap from
brain parenchyma and blood vessels. Cerebral amyloid angiopathy (CAA) is characterized
by deposits of AB surrounding and inside cerebral and meningeal blood vessels. The major
amyloid peptide species within blood vessels appears to be Ap40 with lesser amounts of
AP42 being present (Mann et al. 1996b). These deposits occur in about a third of non-
demented elderly individuals, but are found in about 90% of AD patients (Ray et al. 1998).
Thus, a variable extent of CAA may therefore influence the detected levels of parenchymal
ApB40 when using the ELISA methodology. AB 40 has been shown to be the predominant
species deposited in AD brains with typically prominent CAA (Gravina et al., 1996,
Kawarabayashi et al. 2001). In a recent study (Svedberg et al. unpublished) we found that
CAA was highly present in most of the SAD cases investigated here, and this is probably the
main reason to the somewhat unexpected finding that the detected levels of insoluble AB40
was higher than Ap42. Neuropathological assessments have shown that CAA was present to
a variable and only moderate degree in some of APPsw mutation carriers investigated here
(Mann et al. 1996b). In PS mutation carriers the extent of CAA seems to be related to
mutational position, with a heavier amyloid angiopathy in cases with mutations occurring
after codon 200 (Mann et al. 2001). Accordingly, the rating of CAA in one case with the
PS1 M146/V mutation was lower compared to many other PS1 mutations examined (Mann
et al. 2001). Another difference between immunohistochemistry and ELISA is that
immunostaining of sections may also identify N-truncated Ap42 typically present in diffuse
plaques (Dickson, 1997; Iwatsubo et al., 1996) while the ELISA method used in our study,
measured mainly full-length AB40 and Ap42.

Our findings indicate that the pattern of AB deposition in PS1 brain is apparently different
from that in both APPsw and SAD, whereas the pattern in APPsw mutation carriers is more
similar to that observed in SAD. The different levels of AB in PS1 compared with APPsw
and SAD cases do not appear to be a reflection of differences in the duration of disease since
this was similar in all three groups (8-10 years). The earlier age of onset and more
aggressive course of PS-linked FAD in comparison to APP-linked FAD cannot solely be
explained by elevated AP levels since APP mutations often elicit a far greater elevation in
AR levels, evident in the present study. Even though total Ap levels are lower in individuals
carrying the PS1 M146V mutation compared to SAD and APPsw, a shift from shorter to
longer Ap species might lead to neurotoxicity in the brain of these individuals. It has been
shown in transgenic mice that AB42 has considerable impact on both the rate of amyloid
deposition and the age at which amyloid deposition first appear (Borchelt et al. 1997,
Jankowsky et al. 2004). In addition to rapid fibril formation, AB42 has a strong propensity to
form soluble Ap oligomers (Chen and Glabe, 2006; Xia et al. 1997), which may disrupt
synaptic transmission (for review, see Haas and Selkoe 2007; Walsh and Selkoe 2007).
Earlier reports have shown weak or no correlation between plaque density and severity of
cognitive impairment (Arrigada et al. 1992; Terry et al. 1991) while more recent studies
have reported a correlation between soluble A levels and the extent of synaptic loss or
degree of dementia (Lue et al. 1999; Wang et al. 1999). Interestingly, we found that in PS1
brain the levels of soluble AB42, in contrast to insoluble AB42, did not differ much from
those found in APPsw and SAD brain and soluble Ap42 might therefore be related to the
early onset of the disease in these PS1 mutation carriers. Recent lines of evidence have
suggested that PS mutations, also could cause partial PS loss-of-function which may
contribute to neurodegeneration (Bentahir et al. 2006; De Strooper 2006; Shen and Kelleher,
2007). Studies with AD transgenic mice models have indicated that AB40 might mediate
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protective functions by keeping AB42 from aggregating. Reduction in brain Af 40 levels
with no change in AB42 levels have been shown to exacerbate amyloid plaque pathology,
while increased steady-state levels of AB40 decreased AP deposition and toxicity (Deng et
al. 2006; Kim et al. 2007; McGowan et al. 2005; Mucke et al. 2000). We found that the
AP40 levels were decreased to a much higher extent than AB42 in brains of PS1 mutation
carriers. The insoluble AB40 levels were in frontal, temporal and parietal cortex of PS1 brain
only 12,14 and 12%, respectively, of the levels detected in SAD, while the corresponding
values for AB42 were 68, 43 and 37%, respectively. It is therefore possible that the reduction
in AB40 like we observed here in the PS1 L146V mutation carriers may actually worsen the
disease course. Our findings suggests that the ability of PS1 mutations to cause AD does not
seem to be directly related to an increase in the total load of Ap in brain in comparison to
APPsw and SAD, but the relative contribution of short and long AP species could be more
important in promoting neurodegeneration in these PS1 mutation carriers.
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Figure 1.

Comparison of insoluble (guanidine-extractable) (A) and soluble (B) Ap40 and Ap42 levels
in the cortex of sporadic AD patients with patients carrying the APPsw and PS1 mutations.
Results are given as mean values + SE and expressed as pg/mg tissue.

* Significant different from sporadic AD cases, P< 0.05

1 Significant different from APPsw mutation carriers, P< 0.05
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Figure 2.

Relationship between AB40 and Ap42 levels in the cortex of sporadic AD patients and
patients carrying the APPsw and PS1 mutations. Data from all four cortical regions are
included in the regression analysis. r indicates Pearson's product-moment correlation
coefficient. The AP levels are expressed as pg/mg tissue

Neurochem Int. Author manuscript; available in PMC 2010 August 11.



1dussnuein Joyny vd-HIN 1duosnueln Joyny vd-HIN

1duosnuey JoyIny vd-HIN

Hellstrom-Lindahl et al.

Frontal cortex

Page 14

2 0.15
0.10
] |
* 0.05 1
] *
0 — o L1  mm i
AD APPsw PS1 AD APPsw PS1
Temporal cortex
2 0.15
0.10
1 * .
* 0.05
0 i . ]
AD APPsw PS1 AD APPsw PS1
Parietal cortex
2 0.15
0104 |
1 I |
* 0.05 1 y ,
0 0 -
AD APPsw PS1 AD APPsw PS1
Occipital cortex
0.6 0.15
0.4 - . 0.10 -
0.2 1 0.05 1
. o L1 mm
AD APPsw  PS1 AD APPsw PS1
Insoluble AB 42/40 ratio Soluble Af 42/40 ratio
Figure 3.

Comparison of AB40/AB42 ratio in the cortex of sporadic AD patients with patients carrying
the APPsw and PS1 mutations. Results are given as mean values + SE.
* Significant different from patients carrying the PS1 mutation, P< 0.05
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Figure 4.

Levels of insoluble (guanidine-extractable) (A) and soluble (B) AB40 and AB42 in the
cortex of normal healthy individuals. Occipital cortex was not obtained from the youngest
group of controls. Soluble Ap42 was undetectable in frontal cortex of the youngest control
group. Results are given as mean values = SE and expressed as pg/mg tissue.

* Significant different from the 83-94 ys group, P< 0.05

1 Significant different from the 58-74 ys group, P< 0.05
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Rank order of AB 40 and AP 42 levels in cortical regions of AD brain.

Table 2

Group  Order of brain regions

Group

Order of brain regions

Insoluble AB 40
SAD F~O>P>T
(3819; 3751, 2979; 2326)

APPsw F>O>P>T
(4095; 3799; 2085; 1767)

Controls, 83-94 ys

Controls, 58-74 ys

Insoluble AB 40
F>>0>P~T
(249; 55; 15; 13)

F>>0~T~P
(32;4.1;3.4; 2.4)

ps1 O>>T~F>P Controls, 41-49 ys2 F>T~P
(1624; 582; 525; 353) (2.0; 1.4; 1.4)
Soluble AB 40 Soluble AB 40
SAD P~O~F>T Controls, 83-94 ys T~F>P>0

(322; 306; 296; 225)

APPsw O>F>P~T
(358; 284; 238; 231)

Ps1 0>P>T>F

(277; 217;185; 99)

Controls, 58-74 ys

Controls, 41-49 ys&

(9.6; 9.5; 6.4; 4.3)

T>P>F~0
(3.9;1.8;0.5; 0.5)

T>PAF

(0.5;0.2; 0.1)

Insoluble AB 42

SAD F>O~T>P
(1379; 1117; 1094; 707)

APPsw O>F>T>P
(809; 708; 575; 432)

Controls, 83-94 ys

Controls, 58-74 ys

Insoluble AB 42

F>>T>P>>0
(203; 122; 91; 8.0)

F>>T>P>0
(219; 128; 16.9; 8.2)

PS1 F>0~T>P Controls, 41-49 ys@ T>P>F
(942; 504; 465; 260) (13.2;9,1;4.3)
Soluble AB 42 Soluble AB 42
SAD P>T>F>0 Controls, 83-94 ys T>F~P>0

(11.6; 8.5; 7.4; 6.5)

APPsw P~T~O>F
(8.9;8.0;7.2;4.7)

PS1 PAT>F~0

(7.6; 6.5; 4.6; 4.3)

Controls, 58-74 ys

Controls, 41-49 ys&

(8.6; 3.5; 3.5, 0.7)

T>P>F>0
(4.5; 3.5; 2.1; 0.6)

TSP~ F

(0.9; 0.1; 0.0)

Mean values are given in parenthesis as pg/mg tissue. F, frontal: T, temporal; P, parietal, O, occipital cortex

a_ .. .
Occipital cortex from the youngest control group was not available
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