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Abstract

Alzheimer’s disease (AD) is the main cause of dementia in the elderly. Although activation of
brain insulin signaling protects neurons, preserves memory in AD models and appears beneficial
in patients, the role of insulin-like growth factor 1 (IGF1) remains incompletely understood. We
found reduced active/inactive IGF1 ratio and increased IGF1R expression in postmortem
hippocampal tissue from AD patients, suggesting impaired brain IGF1 signaling in AD. Active/
inactive IGF-1 ratio was also reduced in the brains of mouse models of AD. We next investigated
the possible protective role of IGF1 in AD models. We used a recombinant adenoviral vector,
RAd-IGF1, to drive the expression of IGF1 in primary hippocampal neuronal cultures prior to
exposure to ABOs, toxins that accumulate in AD brains and have been implicated in early synapse
dysfunction and memory impairment. Cultures transduced with RAd-IGF1 showed decreased
binding of ABOs to neurons and were protected against ABO-induced neuronal oxidative stress
and loss of dendritic spines. Interestingly, /n vivo transduction with RAd-1GF1 blocked memory
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impairment caused by intracerebroventricular (i.c.v.) infusion of ABOs in mice. Our results
demonstrate altered active IGF1 and IGF1R levels in AD hippocampi, and suggest that boosting
brain expression of IGF1 may comprise an approach to prevent neuronal damage and memory loss
in AD.
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Introduction

Alzheimer’s disease (AD), the main form of dementia in the elderly, is clinically defined by
memory loss and progressive cognitive impairment. Despite extensive investigation and
considerable insight gained during the past two decades [1-3], the mechanisms involved in
AD pathogenesis remain to be fully elucidated.

The insulin/IGF1 signaling pathway, a major regulator of protein homoeostasis and
longevity, has emerged as a critical pathway in AD [4-7]. Clinical and epidemiological
studies have revealed that diabetic patients are at higher risk of developing dementia (e.qg.,
[8-11]), suggesting a connection between peripheral and central insulin resistance in AD.
Insulin has been investigated as a potential therapeutic agent to restore brain metabolism and
cognition in AD, with results showing memory benefit in mild cognitive impairment and in
early/moderate AD individuals [12-16]. On the other hand, IGF1 has not yet reached
clinical trials in AD, likely in part because its role in AD remains controversial, with pre-
clinical studies showing both beneficial and detrimental effects of IGF1 on disease
pathogenesis and progression [17, 18].

Although IGF1 is known as a neuroprotective hormone [19], recent evidence suggests that
IGF1 signaling could be detrimental in AD progression [20]. Moreover, clinical studies have
found contrasting results regarding circulating levels of IGF1 in AD patients [21-23], and
studies evaluating the relationship between plasma levels of IGF1 and AD risk have yielded
controversial results [24-26]. Of note, brain IGF1 expression decreases with age, suggesting
that peripheral IGF1 reaching the brain may play an important role in IGF1 signaling in the
adult brain [17]. Steen et al. (2005) reported decreased immunoreactivities for IGF1 and
IGF1 receptor (IGF1R), along with reduced expression of IGF1R and a trend of increase in
IGF1 expression, in the hippocampi of AD patients. Further, IGF1 mRNA level was
significantly reduced in the frontal cortex and hypothalamus of AD patients [27]. To the best
of our knowledge, and despite the potential relevance to AD pathogenesis, no other studies
have characterized protein levels of IGF1 or IGF1R in the AD hippocampus. Here, we show
that IGF1 and IGF1R levels are altered in the hippocampi of AD patients and mouse models
of AD, and investigate viral-mediated transduction of IGF1 as an approach to prevent AD-
related neurotoxicity and memory impairment /n vitroand in vivo.
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Materials and Methods

Postmortem hippocampal tissue:

Animals:

Preparation

Human postmortem tissue samples were obtained from the Brain Bank of the Brazilian
Aging Brain Study Group, School of Medicine of the University of Sao Paulo. Brains were
obtained from the Sao Paulo Autopsy Service, after written informed consent. We studied 11
cases with a neuropathological diagnosis of AD confirmed for the presence of pathological
hallmarks by an experienced neuropathologist, and 10 cases without neuropathological
changes. Subject demographics are presented in Table 1. Clinical dementia rating (CDR)
scores were determined by a validated interview conducted with the informant caregiver [28,
29]. The control (cognitively intact) group consisted of cases with CDR=0, whereas the AD
group included cases with CDR ranging from 0.5 to 3.

All procedures were approved by the Federal University of Rio de Janeiro Institutional
Animal Care and Use Committee (protocol number #IBqM 130/15) and were in full
compliance with the NIH Guide for Care and Use of Laboratory Animals. Mice were
obtained from the animal facility at Federal University of Rio de Janeiro and were housed (5
mice/cage) in a temperature controlled facility with 12-hour light/dark cycle (on at 7 am)
and ad libitum access to food. AD mouse models used in this work consisted of (1) 16-19
month-old transgenic APPswe/PS1AE9 (APP/PS1) mice [30] and (2) 3 month-old Swiss
mice that received a single intracerebroventricular (i.c.v.) infusion of amyloid-g oligomers
(ABOs), a model that recapitulates AD-like brain pathology and memory impairment [31-
35]. Numbers of animals used in each experiment are provided in the corresponding Figure
Legends. Animals were euthanized by cervical dislocation followed by decapitation and
dissection of hippocampi. Tissue was immediately frozen in liquid nitrogen and stored at
-80 °C.

and characterization of ApOs:

ABOs were prepared from AB1_42 as previously described [36, 37]. Oligomer preparations
were routinely characterized by size exclusion HPLC [31] and, occasionally, by Western
blots using oligomer-sensitive NU4 monoclonal antibody [38]. Protein concentration was
determined using the BCA assay (Thermo-Pierce).

Intracerebroventricular (i.c.v.) infusion of ABOs:

Swiss mice were anesthetized with 2.5% isoflurane (Cristalia, Sdo Paulo, Brazil) using a
vaporizer system, and were gently restrained only during the injection procedure (< 7 min).
A 2.5 mm-long needle was unilaterally inserted 1 mm to the right of the midline point
equidistant from each eye and 1 mm posterior to a line drawn through the anterior base of
the eyes [31, 32, 35]. ABOs (10 pmol) or vehicle were infused in a final volume of 3 ul and
the needle was kept in place for an additional 30 s to prevent backflow. Mice that showed
signs of misplaced injections or any sign of hemorrhage were excluded from further
analysis.
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Dot immunoblots:

Samples were thawed and homogenized in PBS buffer containing a phosphatase and
protease inhibitor cocktail (Thermo Scientific Pierce). Samples were filtered using 10 kDa
cutoff Amicon Ultra-0.5 mL Centrifugal Filters. Protein concentrations in the filtrate and
retentate were determined using the BCA kit following manufacturer’s instructions. Samples
(20 g total protein in 200 pL) were spotted onto a nitrocellulose membrane using a
vacuum-assisted dot blot apparatus (Bio-Dot Apparatus 1706545, Bio-Rad). Blots were
blocked with 5% BSA in Tween-TBS at room temperature for 2 h and incubated at 4 °C
overnight with anti-IGF1 antibody (1:500; Sigma Aldrich) in blocking buffer. Membranes
were then incubated with anti-mouse secondary antibody conjugated to IRDye 800CW
(Licor, Lincoln, NE; 1:10,000) at room temperature for 2 h, imaged on an Odyssey Imaging
System (Licor) and analyzed using NIH Image J. The integrated density of each dot was
normalized by protein concentration of the corresponding sample.

Western immunoblots:

Samples were thawed and homogenized in RIPA buffer containing a phosphatase and
protease inhibitor cocktail (Thermo Scientific Pierce). Protein concentrations were
determined using the BCA kit. Samples containing 30 pg protein were resolved in 15%
polyacrylamide Tris-glycine gels (Invitrogen) and electrotransferred to nitrocellulose
membranes at 350 mA for 1 h. Blots were blocked with 5% BSA in Tween-TBS at room
temperature for 2 h and incubated at 4 °C overnight with polyclonal anti-IGF1Ra antibody
(1:500; Santa Cruz) in blocking buffer. Membranes were then incubated with secondary
antibody conjugated to IRDye (1:10,000) at room temperature for 2 h, imaged on an
Odyssey Imaging System and analyzed using NIH Image J.

Recombinant adenoviral vector for IGF1:

We employed a RAd harboring the nucleotide sequence for rat IGF1 (kindly provided by Dr.
Peter Rotwein, Oregon Health Sciences University) constructed and purified as previously
described [39]. Briefly, the cDNA of IGF1 was placed under control of the mouse
cytomegalovirus (mMCMV) promoter of the shuttle pDC515 (AdMax® plasmid Kit;
Microbix, Canada). The shuttle plasmid so loaded was co-transfected with the Ad5 genomic
plasmid pBHGfrt(del)E1,3FLP in Human Embryo Kidney (HEK) 293 cells, which led to the
generation of the adenoviral vector RAd-IGF1. The adenovector was rescued from HEK293
cell lysates and plaque purified. It was further purified by ultracentrifugation in a CsCl
gradient. Final adenoviral stock was titrated using a serial dilution plaque assay.

In vitro transduction:

Primary hippocampal neuronal cultures were prepared from Wistar rat embryos (E18) and
maintained in Neurobasal medium supplemented with B27 (Invitrogen) and glutamine as
described [40]. After 18 days /n vitro (DIV), cultures were treated with RAd-IGF1 at a
multiplicity of infection (MOI) of 300. Two days later, cell cultures were exposed to ABOs
(500 nM) or vehicle (2% dimethyl sulfoxide/PBS) for different time intervals: 3 h for
binding analysis, 4 h for determination of reactive oxygen species (ROS), and 24 h for
quantification of dendritic spines, as previously described [34, 40, 41]. At least three
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experiments with independent neuronal cultures and ABO preparations were performed for
each assay, each with triplicate culture wells per experimental condition.

ABO Binding analysis:
ABO binding to neurons was assessed by immunocytochemistry as previously described
[37]. Briefly, cells were fixed, blocked, incubated with ABO-sensitive NU4 mouse
monoclonal antibody (1 ug/mL; kindly provided by Dr. William L. Klein, Northwestern
University [38]) overnight at 4 °C, and incubated for 3 h at room temperature with Alexa-
conjugated secondary antibody. Coverslips mounted with Prolong containing DAPI were
imaged on a Zeiss Axio Observer Z1 microscope.

Reactive oxygen species formation:

ROS formation was evaluated in live neurons using CM-H,DCFDA (Molecular Probes), a
fluorescent probe that is sensitive to the formation of various types of ROS, including
hydrogen peroxide, hydroxyl radical, peroxyl radicals, and peroxynitrite. ROS formation
was assessed using 2 UM CM-H,DCFDA [40, 42], with 40 min of probe loading. After that,
neurons were rinsed three times with warm PBS and two times with Neurobasal medium
without phenol red. Cells were immediately visualized on a Nikon Eclipse TE300
microscope. Analysis of DCF fluorescence was carried out using Image J (Windows version;
National Institutes of Health [43]) as described [40, 42, 44].

Dendritic spine density:

Dendritic spines were labeled with phalloidin as previously described [34, 35]. Briefly, cells
were fixed, blocked, and incubated with 2U per coverslip of Alexa 488-conjugated
phalloidin (which binds to spine-localized dense bundles of F-actin) for 20 min at room
temperature, according to manufacturer’s instructions. Coverslips mounted with Prolong
containing DAPI were imaged on a Zeiss Axio Observer Z1 microscope. Images were
obtained from three coverslips per experimental condition. Five neurons were photographed
per coverslip and the number of dendritic spines of three distal dendrite segments was
quantified manually. Results are expressed as the mean number of spines per um.

In vivo IGF1 transduction:

Three month-old female Swiss mice were used. Animals were randomly divided into four
experimental groups (N for each experimental condition are provided in Figure Legend):
Vehicle, ABOs, RAd-IGF1+vehicle, RAd-IGF1+ApOs. Mice in the RAd-IGF1+vehicle and
RAd-IGF1+ApOs groups received an i.c.v. injection of 3 pl of a suspension containing 1.5 x
10° plaque forming units (pfu) of RAd-IGF1. Five days later, animals received an i.c.v.
infusion of 10 pmol ABOs in 3 pl (or an equivalent volume of vehicle). I.c.v. injections were
performed as described above. Memory was assessed using the Novel Object Recognition
(NOR) test 24 hours and 7 days after ABO infusion, as described below.

Novel object recognition test:

The test was performed as previously described [31, 32, 35]. Briefly, animals were submitted
to a 5 min habituation session, in which they were allowed to freely explore an empty open
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field arena. Training consisted of a 5 min session during which animals were placed at the
center of the arena in the presence of two identical objects. Two hours after training, animals
were again placed in the arena for the test session, when one of the two objects used in the
training session was replaced by a new one. The amount of time spent exploring the objects
was measured manually. Results were expressed as Recognition Index, calculated as

(tnew object = tamiliar object!/ttotar during the test session and were analyzed using a one-sample
Student’s #test comparing the discrimination index to chance level (0). By definition,
animals that recognize the familiar object as such (i.e., learn the task) have a recognition
index >0.

Statistical analysis:

Results

All analyses were performed using GraphPad Prism (La Jolla, CA). Values are expressed as
mean + SEM. Statistical outliers identified by the Grubbs’ test in GraphPad Prism were
excluded from further analysis. Statistical tests and post-test corrections are detailed in
Figure Legends (* p < 0.05; ** p < 0.01).

Activel/inactive IGF1 and IGF1R levels in postmortem AD hippocampus and AD mouse

models

To determine whether the IGF1 pathway is affected in AD brains, we examined human
postmortem hippocampal tissue from AD and control individuals. Using 10-kDa cutoff
filters, we separated mature, biologically active IGF1 (~7 kDa) from inactive IGF1 bound to
IGF1-binding proteins (~25-45 kDa [45]) (Fig. 1a). Dot immunoblot analysis revealed
reduced hippocampal immunoreactivity for active IGF1 (< 10 kDa; Fig. 1b) and increased
levels of inactive forms of IGF1 (> 10 kDa; Fig. 1c) in AD hippocampi. As a consequence,
the ratio between active and inactive IGF1 was significantly decreased in AD compared to
control hippocampi (Fig. 1d). We further observed an increase in IGF1R immunoreactivity
in AD hippocampal tissue (Fig. 1e), likely reflecting an adaptive response to lower levels of
active IGF1 in AD brains. These results suggest that hippocampal IGF1 signaling is
impaired in AD.

To determine whether mouse models of AD recapitulated the findings in human brain tissue,
we next analyzed IGF1/IGF1R contents in the hippocampi of two different AD mouse
models. First, we detected decreased immunoreactivity for active IGF1 and unaltered
immunoreactivity for inactive IGF1 in hippocampi from transgenic APP/PS1 mice (Fig.
1f,g), resulting in a trend in reduction in the ratio between active/inactive IGF1 in APP/PS1
mice (Fig. 1h). No statistically significant changes were detected in hippocampal IGF1R in
APP/PS1 mice (Fig. 1i). Second, we analyzed the hippocampi of mice infused via i.c.v. with
soluble oligomers of the AR peptide (ABOs). Considerable evidence accumulated during the
past 20 years indicates that ABOs are key players in the development and progression of AD
[1-3, 46, 47]. No change in immunoreactivity for active IGF1 was detected, but an increase
in inactive forms of IGF1 was detected in ABO-infused mice (Fig. 1j,k). As a result, the
active/inactive IGF1 ratio was significantly decreased in ABO-infused mice compared to
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vehicle-infused animals (Fig. 11). IGF1R levels were decreased in the hippocampi of ABO-
injected mice (Fig. 1m).

RAd-IGF1 protects hippocampal neurons against ABO-induced toxicity

We used a recombinant adenoviral vector (RAd-IGF1) to drive the expression of IGF1 in
primary hippocampal neuronal cultures exposed to ApOs. Hippocampal cultures were
treated with RAd-IGF1 at 18 DIV and were exposed to ABOs (500 nM) at 20 DIV. Because
we have demonstrated that insulin signaling reduces the levels of ABOs bound to neurons
[37], we first determined whether IGF1 would exert a similar effect. We found that
transduction by RAd-1GF1 reduced ABO binding to neurons by about 20% (Fig. 2a,b), as
indicated by a decrease in immunofluorescence of oligomer-sensitive monoclonal antibody
NU4 [38].

Next, we evaluated the potential of RAd-IGF1 to prevent ABO-induced neuronal oxidative
stress [34, 40, 42]. Whereas exposure to ABOs increased neuronal ROS levels by about
three-fold, this effect was blocked in cultures transduced by RAd-IGF1 (Fig. 2c,d).

We then investigated the effect of RAd-IGF1 transduction on dendritic spine loss induced by
ABOs. Hippocampal neurons exposed to ABOs exhibited reduced dendritic spine density
compared to vehicle-treated neurons, in line with our previous reports [34, 37, 41]. In
contrast, no reduction in spine density was verified in cultures transduced by RAd-IGF1
(Fig. 2e,f). These results show that RAd-IGF1 transduction is protective against ABO-
induced neurotoxicity in hippocampal neurons.

RAd-IGF1 prevents ABO-induced memory impairment in mice

To determine whether transduction by RAd-IGF1 could prevent ABO-induced memory
impairment, we delivered RAd-IGF1 via i.c.v. 5 days prior to i.c.v. infusion of ABOs in
mice. Mice that received an i.c.v infusion of ApOs (10 pmol) failed the Novel Object
Recognition (NOR) memory test both 24 hours and 7 days after infusion, consistent with our
previous reports [31-35]. Interestingly, mice transduced by RAd-1GF1 were protected
against memory impairment induced by ABOs in the NOR task (Fig. 3).

Discussion

We first characterized IGF1 and IGF1R levels in hippocampal postmortem tissue from AD
patients and healthy controls. For this, we separated the <10 kDa free, biologically active
IGF1 from >10 kDa protein-bound inactive IGF1 [45]. This revealed a 60% lower ratio of
active/inactive IGF1 in AD compared to control hippocampi. We further found an increase
in IGF1Ra in AD hippocampi. Steen et al. (2005) reported decreased IGF1 and IGF1R
detected by immunohistochemistry in AD hippocampi, in line with our finding of reduced
mature IGF1 in AD brains [27]. However, in contrast with lower IGF1R immunoreactivity in
AD reported by Steen and co-workers (2005), we observed increased IGF1R levels in AD
hippocampi by Western immunoblotting. Our findings are in line with the report by
Moloney et al. (2010) of increased IGF1R in the temporal cortex of AD patients [48].
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Similar to findings in human brain tissue, hippocampi from APP/PS1 transgenic mice
displayed a trend of decreased active/inactive IGF1 ratio. Moreover, APP/PS1 mice showed
a 30% increase, albeit not statistically significant, in IGF1R levels compared to WT.
Whether the increase in IGF1R is part of the pathophysiology of AD or a compensatory
response triggered by reduced IGF1 remains unclear. Of note, Talbot et al. (2012) reported
that AD patients present brain IGF1 resistance [49]. Moreover, Trueba-Saiz et al. (2013)
showed that IGF1R phosphorylation in response to environmental enrichment is diminished
in the hippocampi of APP/PS1 mice [50]. These observations could explain the increase in
IGF1R we have found.

Attempts to determine whether IGF1 signaling is protective or detrimental in AD have
yielded controversial results, with a number of studies suggesting that inhibition of IGF1
signaling is protective against AD progression in mouse models [50-58]. Since less is
known regarding the role of IGF1 signaling in disease onset [18], we aimed to investigate
the possible role of IGF1 before the full-blown establishment of the disease in mice. To this
end, we infused mice i.c.v. with ABOs, a model that allows investigation of the acute
consequences of ABO toxicity. Similar to our findings in human and APP/PS1 hippocampi,
a decreased ratio between active/inactive IGF1 was verified in the hippocampi of ABO-
infused mice. Interestingly, hippocampal IGF1R levels were decreased in ABO-infused
mice, suggesting that IGF1R levels could vary with disease progression. One hypothesis is
that ABOs induce an acute reduction in both active IGF1 and IGF1R, leading to reduced
IGF1 signaling in the hippocampus, which then leads to a more chronic increase in IGF1R
as a compensatory response mechanism.

Local brain production of IGF1 declines with age, and AD patients present lower levels of
brain IGF1 [27, 50, current findings]. We thus evaluated the therapeutic potential of
increasing local IGF1 production in the brain by delivery of an adenoviral vector (RAd-
IGF1) to drive the expression of IGF1. To investigate whether increasing IGF1 levels could
be protective against ABO toxicity, we used /n vitroand /n vivo models transduced with
RAd-IGFL1. /n vitro, we observed that transduction by RAd-IGF1 reduced ABO binding to
neurons in hippocampal cultures, and prevented both neuronal oxidative stress and loss of
dendritic spines induced by ApOs. This is in line with an early report by Dore et al. (1997)
describing IGF1 as a neuroprotective factor against Ap toxicity [51], and with results of Pitt
et al. (2017) showing that astrocyte-derived IGF1 induces endocytosis and extracellular
release of ABOs bound to neurons, and is protective against ABO-induced neurotoxicity
[59].

Next, we tested the RAd-IGF1 vector in ABO-infused mice to determine the effect of brain
expression of IGF1 on memory. Previous studies have indicated a tropism of RAdSs for
ependymocytes and that the ependymal route is an effective approach to increase IGF1
levels in the cerebrospinal fluid using RAd-IGF1 [60, 61]. Our finding that 3 month-old
mice transduced with RAd-IGF1 via the ependymal route were protected against memory
impairment induced by i.c.v. infusion of ABOs indicates a protective role of IGF1 on ABO-
induced memory loss. Interestingly, IGF1 deficiency has been linked to increased brain
accumulation of A in APP/PS1 mice [62], as wells as to cognitive impairment and mood
disorders [63]. Moreover, Carro et al. (2006) have shown that IGF1 enhances cognition,
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decreases AP levels and astroglial activation in the brains in APP/PS2 mice [53]. Although
the role of IGF1 in AD is still incompletely understood, our results indicate that IGF1
protects mice against acute ApO toxicity, suggesting that it could be neuroprotective in the
early stages of the disease.

In conclusion, our results show that the IGF1/IGF1R pathway is affected in AD hippocampi
as well as in the hippocampi of mouse models of AD. Results further establish that
adenoviral-mediated expression of IGF1 protects hippocampal neurons from ABO toxicity
and prevents memory impairment induced by ApOs in mice. Our findings point to RAd-
mediated gene therapy as an approach to boost brain levels of IGF1 and prevent neuronal
damage and brain dysfunction in AD.
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Fig. 1.

IGF1 and IGF1R immunoreactivities are altered in the hippocampi of AD subjects and AD
mouse models. (a) Hippocampal homogenates were fractionated using a 10-kDa cutoff filter,
which allowed separation of biologically active, mature IGF1 (< 10 kDa; filtrate) and
inactive IGF1 bound to IGF1-binding proteins (> 10 kDa; retentate). (b-d) Dot immunoblot
detection of active IGF1, inactive IGF1 and active/inactive IGF1 ratio, respectively, in AD
versus control hippocampi; Intensities are normalized by protein mass. (€) IGF1R detected
by western blotting in AD versus control hippocampi; IGF1R intensities are normalized by
GAPDH. (f-h) Dot immunoblot detection of active IGF1, inactive IGF1 and active/inactive
IGF1 ratio, respectively, in hippocampi from APP/PS1 versus WT mice; Intensities are
normalized by protein mass. (i) IGF1R detected by western blotting in hippocampi from
APP/PS1 versus WT mice; IGF1R intensities are normalized by actin. (j-1) Dot immunoblot
detection of active IGF1, inactive IGF1 and active/inactive IGF1 ratio, respectively, in
hippocampi from ABO- versus vehicle-infused mice; Intensities are normalized by protein
mass. (m) IGF1R detected by western blotting in hippocampi from mice infused i.c.v. with
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ABOs (10 pmol) or vehicle; IGF1R intensities are normalized by actin. *p < 0.05, Student’s
unpaired t-test.
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Fig. 2.
RAd-IGF1 protects hippocampal neurons in culture from ABO-induced toxicity.

Hippocampal neuronal cultures were transduced with RAd-IGF1 3 days prior to exposure to
500 nM ABOs (or vehicle). (a) Representative images for ABO binding to hippocampal
neurons and (b) quantification of immunofluorescence levels (NU4 immunoreactivity). *p <
0.05, Student’s paired t test. (c) Representative DCF fluorescence images and (d)
quantification of ROS levels by DCF integrated fluorescence intensity. *p < 0.05, two-way
ANOVA followed by Dunnett$ post-test. (E) Representative images of phalloidin-labeled
dendritic spines in hippocampal neurons (insets below each panel represent zoom images of
dendrite segments) and (F) quantification of the number of dendritic spines per pm of
dendrite segment. *p < 0.05, Two-way ANOVA followed by Dunnett$ post-test.
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Fig. 3.
RAd-IGF1 prevents memory loss in ApO-infused mice. Discrimination index in the Novel

Object Recognition (NOR) memory task. Swiss mice were i.c.v.-infused with vehicle or

ABOs (10 pmol) and tested in the NOR task 24 hours (a) or 7 days (b) after infusion. *p<
0.05, Column statistics (one-sample t-test) comparing the discrimination index to chance
level (0).
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Table 1.

Demographics of individual subjects in post-mortem analysis.

Casenumber Sex Age Postmortem Interval (h) CDR Braak Stage
8203/05 M 65 10,85 0 1
9766/05 M 89 14,17 0
6947/05 F 82 14,83 0 1
10921/05 M 81 9 0 2
9828/05 F 61 14,66 0 1
7178/05 F 75 12,58 0 2
2275/05 F 60 20,42 0 1
1811/05 F 64 215 0 0
1372/05 M 69 16,5 0 0
2574/05 M 83 15,92 0 0
5734/05 M 71 8,67 0,5 4
6275/06 F 92 27,83 0,5 4
7240/05 F 84 8,33 0,5 3
5258/06 M 85 14,3 1 3
3980/05 F 81 13,88 2 5
7207/08 F 84 12,92 3 6
2682/08 M 82 15,33 3 6
2018/09 F 81 10,67 3 4
5248/07 F 86 17,08 3 5
691/07 F 87 17,72 3 5
2544/09 M 80 18,6 3 5
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