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Abstract—Alzheimer’s disease (AD) is the most common proteinopathy, which is accompanied by a steady
decrease in the patient’s cognitive functions with a simultaneous accumulation of amyloid plaques in brain
tissues. Amyloid plaques are extracellular aggregates of amyloid β (Aβ) and are associated with neuroin-
f lammation and neurodegeneration. Unlike humans and all other mammals, rats and mice do not repro-
duce AD-like pathology because there are three amino acid substitutions in their Aβ. Amyloid plaques form
in the brains of transgenic mice with overexpression of human Aβ, and such mice are therefore possible to use
in biomedicine to model the key features of AD. The transgenic mouse line APPswe/PS1dE9 is widely used
as an animal model to study the molecular mechanisms of AD. A study was made to characterize the
APPswe/PS1dE9/Blg subline, which was obtained by crossing APPswe/PS1dE9 mice on a CH3 genetic
background with C57Bl6/Chg mice. No difference in offspring’s survival and fertility was observed in the
subline compared to wild-type control mice. Histological analysis of the brain in the APPswe/PS1dE9/Blg
line confirmed the main neuromorphological features of AD and showed that amyloid plaques progressively
increase in number and size during aging. The APPswe/PS1dE9/Blg line was assumed to provide a conve-
nient model for developing therapeutic strategies to slow down AD progression.
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INTRODUCTION
Alzheimer’s disease (AD) is a neurodegenerative

disorder and the most common form of dementia [1].
AD is classed with proteinopathies, in which an
important pathogenetic role is played by structural
changes or metabolic alterations in aggregation-prone
proteins. AD is characterized by a slow progression of
the pathological process and has a long prodromal
stage [2]. There is still no effective means to treat AD,
and a high prevalence makes AD an important social
problem.

In the early 20th century, the German psychiatrist
Alois Alzheimer detected inclusions (senile plaques)
in pathohistological preparations of brain tissues of
demented patients. An aggregated amyloid β (Aβ)
peptide was identified more recently as a major com-
ponent of senile plaques. The Aβ peptide is a hydrolysis
product of the amyloid precursor protein (APP) [3].
An amyloid cascade hypothesis, which is commonly
accepted now, suggests that cerebral amyloidosis

triggers other pathological processes in AD progres-
sion [4].

APP is a type 1 transmembrane protein expressed
in many tissues and has three main isoforms: APP695,
APP751, and APP770. The APP695 is major in neu-
rons, while APP751 and APP770 are predominantly
expressed in other cells [5]. APP plays an important
role in neurite growth and axon branching in the
developing brain and is involved in synaptogenesis and
synaptic plasticity maintenance [5]. APP is normally
processed via a nonamyloidogenic pathway and is
consecutively cleaved within the Aβ domain by α- and
γ-secretases to produce nonpathogenic fragments,
sAPPα and C-terminal fragments (CTFs) [6]. The sol-
uble form sAPPα possesses neurotrophic activity and is
involved in protecting neurons against excitotoxicity by
regulating calcium homeostasis [5]. Consecutive pro-
teolytic cleavage of APP by β- and γ-secretases yields
the Aβ peptide, which is capable of aggregation, and
nonpathogenic fragments [7]. The two most common
forms of the Aβ peptide consist of 40 (Aβ40) and
42 (Aβ42) amino acid residues, and the Aβ42 form is
more toxic to the cell [8].

Abbreviations: AD, Alzheimer’s disease; APP, amyloid precursor
protein; PSEN1, presenilin 1.
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AD is thought to be a multifactorial disorder; its
sporadic forms with later onset (at more than 65 years
of age) are the most common. Studies of familial AD
forms with younger onset (before the age of 65) have
revealed the genetic factors that are associated with
early development of neurodegenerative processes in
the patient’s brain. Several mutations of the APP gene
are now known to substantially increase the Aβ42
level and are associated with early-onset AD [9].
Mutations have additionally been described in the
presenilin 1 (PSEN1) and presenilin 2 (PSEN2) genes,
which code for transmembrane proteins of the endo-
plasmic reticulum. Genomic studies have revealed
more than 170 PSEN1 and 13 PSEN2 mutations associ-
ated with the most common forms of familial early-
onset AD [7]. The PSEN1 and PSEN2 proteins are
components of the γ-secretase complex and affect the
APP processing [10]. PSEN1 mutations increase the
specificity of APP cleavage to the toxic Aβ42 peptide by
γ-secretase [11], which is confirmed by the fact that the
plasma Aβ42/Aβ40 ratio in patients carrying mutant
PSEN1 is higher than in patients with sporadic AD [12].

Animal models have been designed to study the
molecular mechanisms that underlie the AD origin
and progression. Transgenic mouse lines that repro-
duce progressive cerebral amyloidosis characteristic of
AD are among the most adequate and common mod-
els. Transgenic cassettes with the most common muta-
tions of genes associated with hereditary AD forms
have been inserted in the mouse genome. First-gener-
ation models are mostly based on overexpression of
cDNAs of the mutant human APP or PSEN1 and
reproduce the main pathological features of AD. Sec-
ond-generation mouse models are knock-in models, in
which regions carrying the Swedish (NL), Iberian (F),
or Arctic (G) mutations have been used to replace the
respective regions of the mouse App gene (AppNL–G–F).
A third-generation transgenic mouse line carries
knock-in mutations of both App and Psen1 (AppNL–F

Psen1P117L/WT) [13]. Table 1 summarize the data on the
transgenic animals that reproduce the formation of
amyloid inclusions, which is the main pathological
process in AD.

The pathological phenotype varies in each line,
depending on the genetic background, rearing condi-
tions, and the duration of isolated colony maintenance
at the same breeding facility. The APPswe/PS1dE9
subline was characterized in detail in our study.

The genome of APPswe/PS1dE9 transgenic mice
contains two transgenic cassettes integrated in the
same locus of chromosome 9. One transgenic cassette
contains cDNA of chimeric, Aβ domain-humanized,
APP with the Swedish mutation (K670N/M671L)
under the control of the mouse prion protein gene pro-
moter. The other transgenic cassette contains cDNA of
human PSEN1 with a deletion of exon 9 (PS1ΔE9)
under the control of the mouse prion protein gene
promoter. Borchelt and colleagues [19] have con-

structed the double-transgenic APP/PS1 line by coin-
jecting linearized and purified plasmid DNAs into the
pronucleus of a mouse zygote. Simultaneous incorpo-
ration of both of the transgenes was observed in 10% of
mice after coinjection of the transgenic cassettes [31].
A line with the greatest transgenic cassette copy num-
ber was selected and used in further experiments. High
levels of transgenic PSEN1 and transgenic APP in the
brains of model mice were confirmed by immunoblot-
ting [19].

To construct transgenic animals, a fragment of the
mouse prion protein gene (PrP) was modified in the
Bluescript KS+ vector. The PrP fragment, which was
designated phgPrP, contained an approximately 6-kb
sequence upstream of the transcription start site, cod-
ing exon 1, intron 1, the mouse PrP coding region
fused with exon 2, and approximately 3 kb of the
3′-untranslated region. The open reading frame of the
phgPrP fragment was replaced with a XhoI restriction
site. The resulting modified vector was designated
MoPrP.Xho. A full-size human PSEN1 dDNA, which
coded for a protein with a deletion of amino acid resi-
dues 290–319 and was flanked with XhoI sites, was
inserted into the XhoI site between exons 2 and 3 of
mouse PrP in the MoPrP.Xho vector. A cDNA coding
for the amyloid precursor protein with the humanized
Aβ domain and the Sweden mutation (K670N/M671L)
was also cloned in the MoPrP.Xho vector between PrP
exons 2 and 3 [19]. Each transgene was expressed under
the control of the mouse PrP promoter. The promoter
is active during embryo development and, in adults,
ensures transgene expression predominantly in astro-
cytes and neurons of the central nervous system [31].

EXPERIMENTAL

Laboratory animals. We used the APPswe/PS1dE9/Blg
mouse subline, which was obtained by crossing
B6;C3-Tg(APPswe,PSEN1dE9)85Dbo/Mmjax mice
(#034829-JAX) with wild-type C57Bl6J/ChG mice.
The C57Bl6J/ChG lane was obtained from the
Charles River UK breeding facility and had been main-
tained as an isolated colony in pathogen-free conditions
of the breeding facility of the Institute of Physiologically
Active Compounds for 7 years. The colony was main-
tained and propagated by crossing transgenic mice with
wild-type mice of the same litters.

Experimental and control mice were kept in patho-
gen-free conditions of the breeding facility of Bel-
gorod State National Research University with an arti-
ficial light–dark cycle (12 h light and 12 h dark) at 22–
26°C with free access to food and water.

Genotyping of transgenic mice. Genomic DNA was
isolated from ear biopsy material (approximately 30 mg).
A tissue sample was incubated in a lysis solution
(100 mM NaCl, 50 mM Tris-HCl, pH 8.0, 2 mM
EDТА, 2 mg/mL proteinase K) at 55°C for 12–16 h,
and the resulting mixture was heated at 85°C for 40 min.
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Table 1. Most common transgenic mouse lines that model cerebral amyloidosis

Line (JAX mice) Mutation Promoter Amyloid plaques, age Reference

PDAPP hAPP (V717F)
Promoter of platelet-
derived growth factor β 
(PDGF-β) gene

6–9 months: cortex,
hippocampus, corpus cal-
losum

 [14]

APP23
(B6.Cg-Tg(Thy1-
APP)3Somm/J)

hAPP751 
(K670N/M671L)

Mouse Thy1 promoter

6–8 months: cortex
12–24 months: cortex, 
hippocampus, thalamus, 
amygdala

 [15]

Tg2576
(B6;SJL-
Tg(APPSWE)2576Kha)

hAPP695 
(K670N/M671L)

Promoter of hamster 
prion protein gene

7–8 months: cortex
11–13 moths:
hippocampus, cerebellum

 [16]

Tg-SwDI
(C57BL/6-Tg(Thy1-
APPSwDu-
tIowa)BWevn/Mmjax)

hAPP770 
(K670N/M671L)
hAPP770 (E693Q) 
hAPP770 (D694N)

Mouse Thy1 promoter

3 months: cortex,
hippocampus
6 months: olfactory bulbs, 
thalamus

 [17]

3хTg
(B6;129-
Tg(APPSwe,tauP301L)1Lfa
Psen1tm1Mpm/Mmjax)

hAPP (K670N/M671L)
hMAPT (P301L)
mPsen1 (M146V)

Mouse Thy1 promoter 
(APP, MAPT),
Mouse Psen1 promoter

6 months: cortex, hippo-
campus
12 months: hippocampus

 [18]

APPswe/PS1dE9
(B6;C3-
Tg(APPswe,PSEN1dE9)85D
bo/Mmjax)

Mo/HuAPP 
(K670N/M671L)
hPSEN1 ΔE9

Promoter of moue prion 
protein gene

5–6 months: cortex, hip-
pocampus  [19]

5xFAD
(B6SJL-
Tg(APPSwFILon,PSEN1*
M146L*L286V)6799Vas/
Mmjax)

hAPP (K670N/M671L)
hAPP (V717I) hAPP 
(I716V) hPSEN1 
(M146L)
hPSEN1(L286V)

Mouse Thy1 promoter

2 months: cortex, subicu-
lum
4 months: spinal cord
6 months: hippocampus, 
thalamus, olfactory bulbs, 
basal brain regions

 [20]

J20
(B6.Cg-Zbtb20Tg(PDGFB-

APPSwlnd)20Lms/2Mmjax)

hAPP (K670N/M671L)
hAPP (V717F)

Promoter of platelet-
derived growth factor β 
(PDGF-β) gene

5–8 months: cortex, hip-
pocampus  [21]

APPPS1
(B6.Cg-Tg(Thy1-
APPSw,Thy1-
PSEN1*L166P)21Jckr)

hAPP (K670N/M671L)
hPSEN1 (L166P) Mouse Thy1 promoter

6 weeks: cortex
2–3 months: hippocam-
pus
3–5 months: striatum, 
thalamus

 [22]

PS/APP hAPP (K670N/M671L)
hPSEN1 (M146L)

Promoter of hamster 
prion protein gene
Promoter of platelet-
derived growth factor β 
(PDGF-β) gene

6 months: cortex, hippo-
campus
12 months: striatum, thal-
amus, brainstem

 [23], [24], 
[25]

PS2Tg2576 hAPP (K670N/M671L)
hPSEN2 (N141I)

Promoter of hamster 
prion protein gene
Promoter of chicken
β-actin gene

2–3 months: cortex, hip-
pocampus  [26]
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The lysate was centrifuged at 10000 g for 1 min. The
supernatant (1 μL) was used as a template in PCR [32].

Primers. We used the primers designed by Jankow-
sky et al. [19] to amplify simultaneously a fragment of
the transgenic cassette (if present) and a mouse
genomic DNA region. Three primers were added to
the reaction mixture: the common reverse primer
PrP_rev (5'-GTG GAT ACC CCC TCC CCC AGC
CTA GAC C), which was homologous to a PrP
sequence contained in the mouse genome and the
transgenic cassette; the forward primer PrP_for
(5'-CCT CTT TGT GAC TAT GTG GAC TGA TGT
CGG), which was homologous to a sequence present
in mouse genomic PrP and removed from the
MoPrP.Xho vector; and one of the specific forward
primers PS1 (5'-CAG GTG GTG GAG CAA GAT G)
and APP (5'-CCG AGA TCT CTG AAG TGA AGA
TGG ATG), which were homologous to the mutant
protein-coding genes contained in the transgenic cas-
sette. The reaction mixture contained 1× Taq Turbo
buffer (Evrogen, Russia), 0.2 mM each dNTP (Evro-
gen), 0.5 μM each forward primer, 1 μM common
reverse primer, and 2 units of HS Taq DNA poly-
merase (Evrogen). Amplification included the initial
cycle of 95°C for 3 min; 30 cycles of 95°C for 20 s,
55°C (APP) or 65°C (PS1) for 20 s, and 72°C for 20 s;
and the last cycle of 72°C for 2 min.

The amplification products were resolved electro-
phoretically in 1.5% agarose gel in 1× TAE buffer
(40 mM Tris-HCl, 20 mM acetic acid, 1 mM EDТА,
0.5 μg/mL ethidium bromide) at 120 V for 30 min.

Histological preparations. Mice were sacrificed via
lethal anesthesia. The brain was dissected and fixed
with Carnoy’s solution (96% ethanol–chloroform–

glacial acetic acid, 6 : 3 : 1) overnight. Tissue was dehy-
drated through graded ethanol solutions (75% for h,
96% (I) for 5 min; 96% (II) for 45 min, 100% (I) for
5 min, and 100% (II) for 10 min). The sample was
incubated consecutively with 100% ethanol–chloro-
form (1 : 1) for 30 min, chloroform (I) for 1 h, and
chloroform (II) overnight and embedded in paraffin
(three times, for 1 h each) at 60°C. A Leica EG1160
tissue embedding station (Leica Biosystems, Ger-
many) was used. Paraffin sections (8 μm thick) were
mounted on polylysine-coated slides. Then the sec-
tions were deparaffinized in a xylene bath for 20 min;
rehydrated through graded ethanol solutions (100%
for 1 min, 95% for 5 min, and 50% for 5 min); washed
three times with deionized water for 5 min; stained with
0.5% Congo Red, 50% ethanol for 5 min; differentiated
with 0.2% KOH, 80% ethanol for 1 min; washed three
times with deionized water for 5 min; and embedded in
the Immu-Mount water-based mounting medium
(Thermo Scientific, United States).

RESULTS AND DISCUSSION
The APPSWE/PS1dE9/Blg mouse subline was

obtained by crossing B6;C3-Tg(APPswe,PSEN1dE9)
85Dbo/Mmjax on a mixed С3H/C57Bl6 genetic
background with C57Bl6J/ChG mice. To obtain rep-
resentative groups of test and control age-synchro-
nized mice, related breeders were first obtained in
necessary numbers. Mice hemizygous for a transgene
cassette were crossed with wild-type mice on the same
mixed genetic background, which was formed in pre-
vious crosses. Offspring was genotyped by conven-
tional PCR with a pair of specific primers directed to
either PSEN1 or АРР because the two transgenic cas-

mThy1-hAβPP751 hAPP (K670N/M671L)
hAPP (V717I) Mouse Thy1 promoter

3–6 months: cortex
5–7 months: hippocam-
pus, thalamus, olfactory 
bulbs

 [27]

PLB1-triple

hAPP (K670N/M671L)
hAPP (V717I)
hMAPT (P301L)
hMAPT (R406W)
hPSEN1 (A246E)

Mouse CaMKII-α pro-
moter (APP, MAPT)
Promoter of mouse prion 
protein gene (PSEN1)

5–6 months: cortex, hip-
pocampus  [28]

knock-in APP
(AppNL–G–F)

Mo/HuAPP 
(K670N/M671L)
Mo/HuAPP (E693G)
Mo/HuAPP (I716F)

Mouse APP promoter 2 months: cortex
4 months: hippocampus  [29]

knock-in AppNL–F 
Psen1P117L/WT

Mo/HuAPP 
(K670N/M671L)
Mo/HuAPP (I716F)
mPsen1 (P117L)

Mouse APP promoter
Mouse Psen1 promoter

3 months: cortex
12 months: hippocampus  [30]

Line (JAX mice) Mutation Promoter Amyloid plaques, age Reference

Table 1.  (Contd.)
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settes were in the same locus of chromosome 9 in the
mouse genome. The positions of primers used to
amplify the transgenic cassettes are schematically
shown in Fig. 1. Example genotyping results are
shown in Fig. 2 for each transgene cassette.

Integration of the two transgene cassettes in the
same locus of the mouse genome [19] made it possible
to perform genotyping by detecting only one of the
cassettes. Genotyping results confirmed that the two
transgene cassettes were preserved through several
mouse generations. Thus, primers to one of the trans-
genes are possible to use in PCR for genotyping
APPswe/PS1dE9/Blg mice. We recommend that the
presence of both of the transgene cassettes in the
mouse genome be verified in every third or fourth gen-
eration after the formation of test and control samples.

To form the test groups, APPswe/PS1dE9/Blg mice
were crossed with wild-type mice from previous litters.
A considerable difference in survival was not observed
between transgenic mice and wild-type mice from the
same litters. Genotyping performed in 315 mice showed
that 52.4% of mice carried the transgene cassette, while
47.6% of the mice lacked genome modification.

Breeder pairs included transgenic females and
wild-type males or transgenic males and wild-type
females. The breeders were used at 2–4 months of age.
A fertility testing in APPswe/PS1dE9/Blg females
showed that 74% of transgenic females and 84% of
wild-type females were fertile. Based on the total num-
ber of offspring, the number of offspring per female was
calculated and found to be much the same in
APPswe/PS1dE9/Blg and wild-type females (Table 2).

Thus, we showed that APPswe/PS1dE9/Blg do not
significantly differ in survival and fertility from control
wild-type mice. The results allowed us to plan the for-
mation of breeder pairs to obtain experimental groups
and to achieve the required numbers of transgenic
mice in the experimental cohorts.

A cross-β structure of the protein involved is a fea-
ture of amyloid-type inclusions and determines their
binding with specific dyes, such as Congo Red and
Thioflavin S [2]. The age at which histological signs of
cerebral amyloidosis become detectable in the brain of
APPswe/PS1dE9 mice and the progression dynamics
of the neurodegenerative processes slightly differ
between different laboratories. The pathology is most
often detected in 6-month-old mice and is broadly
spread through the hippocampus and cerebral cortex
at this age [33]. Data on the progression of amyloido-
sis vary depending on the method employed in the
analysis, the size of amyloid inclusions (whether
medium-sized and small inclusions are scored
together with large inclusions), the use of the Amber-
crombie correction for the possibility of scoring the
same inclusion in several serial sections, the tissue
staining method (staining with special dyes, such as

Fig. 1. Positions of the primers used to detect the transgene cassettes in the APPswe/PS1dE9 mouse genome. The cassettes con-
tained (a) the cDNA of the amyloid precursor protein with the Swedish mutation (Mo/Hu APPswe) and (b) the cDNA of the
human presenilin 1 gene with a deletion of exon 9 (PS1ΔE9). The two cassettes are integrated in the same locus in chromosome 9
and are each expressed under the control of a separate mouse prion protein gene (PrP) promoter. The forward primer PrP_for is
homologous to a region of the endogenous mouse PrP gene. The reverse primer PrP_rev is homologous to a sequence contained
in both endogenous PrP and the PrP sequence contained in the transgene cassettes. The forward primers APP and PS1 specifi-
cally recognize their target sequences within the respective transgene cassettes. Designations: PrP1, exon 1; PrP2, exon 2;
PrP3, exon 3. The forward and reverse primers are shown with arrows. 

(а) (b)

PrP PrP PrP
�E9

PrP PrP PrP
1 12 23 3

Mo/Hu
APPswe

PrP_for APP PrP_rev PrP_for PS1

PS1

PrP_rev

Fig. 2. Detection of the transgene cassettes in the genomes
of APPswe/PS1dE9/Blg mice by PCR. A mouse prion
protein gene fragment (750 bp) was amplified in all sam-
ples (endogenous control). Amplification of the 750-bp
fragment only is characteristic of wild-type mice (WT).
Transgenic APPswe/PS1dE9/Blg mice (lanes 1 and 2) dis-
play an additional 1.3-kb fragment, which is amplified
from the mutant PSEN1 gene, or an additional 400-bp
fragment, which is amplified from the mutant APP gene.
M, 100+ bp marker (Evrogen). 

M 1 12 2WT WT

PS1 APP
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Congo Red and Thiflavin S, or antibodies against Aβ),
and the detection method (detection within a certain
wavelength range or with additional use of polarized
light) [4, 34, 35]. A detail characteristic of the subline
under study is of immense importance for its use as a
model of cerebral amyloidosis.

The brains of APPswe/PS1dE9/Blg mice were
examined histologically at ages of 5.5 and 10 months.
To perform a morphometric analysis of inclusions,
section groups were formed as shown in Fig. 3.

To estimate the amount of amyloid inclusions in the
hippocampus and cerebral cortex, sections of a cerebral
hemisphere were obtained from APPswe/PS1dE9/Blg
mice and stained with Congo Red (Fig. 4). Large amy-
loid inclusions, along with small and medium-sized
ones, were detected in the cortex and hippocampus as

early as 5.5 months of age in transgenic mice. The
number and size of aggregates in the brain increased by
10 months of age in transgenic mice. Amyloid inclu-
sions were not detected in the brains of control wild-
type mice. According to published data, 24-month-
old mice were the oldest APPswe/PS1dE9 mice used
to study the formation of amyloid inclusions [33].

The rates of the formation of pathological Aβ
aggregates in the cortex and hippocampus were esti-
mated in transgenic APP/PS1 and control mice at 5.5
and 10 months of age (Table 3).

Human AD may develop over several decades
before the earliest signs become detectable. The pro-
gression of Aβ aggregation in the hippocampus and
cortex was assessed by comparing young transgenic
mice (5.5 months of age) with aging mice (10 months

Table 2. Female fertility in reproduction of transgenic mice

Breeder females Total females
let to mate

Females not getting 
pregnant Total offspring Mean number

of offspring per litter

APPswe/PS1dE9/Blg 35 9 140 5.38
Wild type 38 6 175 5.47

Fig. 3. Arrangement of brain sections in histological preparations. Sections were obtained from a 400-μm-thick zone of the brain
and arranged on five slides at 10 sections per slide. Every fifth section was placed on the same slide. 
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Table 3. Morphometric analysis of inclusions in transgenic APPswe/PS1dE9/Blg mice at 5.5 and 10 months of age

Results were averaged over 10 mice.

Age, months Hippocampal aggregates Cortical aggregates

5.5 5.010 ± 0.886 30.11 ± 4.714
10 24.37 ± 2.929 125.1 ± 13.50
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of age). The numbers of inclusions in the hippocam-
pus and cortex increased in the aging mice by a factors
of almost 5 and 4, respectively (p < 0.0001, Student’s
t-test).

Our findings agree with the published results of
counting amyloid plaques in the brain in transgenic
APPswe/PS1dE9 males. On average, approximately
20 plaques were detected in the cortex and approxi-
mately 5, in the hippocampus at an age of 4 months,
while an approximately four times greater number of
inclusions in the cortex and a twice greater number of
inclusions in the hippocampus were observed in 10-
month-old mice [4].

Injections of the synthetic tetrapeptides HAEE and
RADD have shown efficacy as therapeutic means to
reduce the level of the aggregated Aβ form in vivo. The
tetrapeptides specifically bind to the EVHH site of the
Aβ peptide and thus suppress its Zn-mediated
dimerization, decreasing the level of amyloid plaques
detectable in the cortex and hippocampus of trans-
genic APPswe/PS1dE9 mice at 7 months of age [36].
It has also been demonstrated experimentally that Asp
isomerization and Ser8 phosphorylation in the Aβ42
peptide may prevent its Zn-dependent aggregation.
Injections of the synthetic peptide isoD7-pS8-Aβ42 with
these modifications ensured a significant (more than
threefold) reduction in the number of amyloid inclusions
in the brain of 8-month-old APPswe/PS1dE9 mice
(7.4 ± 2.8) as compared with untreated transgenic
mice (28.7 ± 4.6) [37]. Injections of the synthetic pep-
tide pS8-Aβ42 with phosphorylated Ser8 similarly
caused a 1.5-fold decrease in the number of amyloid-
type aggregates in the hippocampus of 8-month-old
transgenic APPswe/PS1dE9 mice (18.3 ± 0.94) as com-
pared with untreated control mice (28.7 ± 4.6) [38].

Thus, the number of Aβ aggregates in the brain is
an important parameter in APPswe/PS1dE9 mice and

should be considered when designing therapeutic
strategies to slow down the AD progression.
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