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INTRODUCTION

Cognitive dysfunction (CD) is a common
manifestation of several neurological and
non-neurological conditions of aged dogs.
Almost half of the senescent canine dem-
onstrate for various period times one of
the dementia’s syndrome symptoms
(Osella et al., 2007). Dementia can be
defined as an acquired organic disorder
that induces dysfunction in cognitive ca-
pabilities previously gained. Dementia is
not a single nosological entity and many
type of dementia exist. It has been im-
proved that aging dogs naturally demon-
strate cognitive impairment and neuropa-
thological counterpart that model early
Alzheimer’s disease (Gonzalez-Martinez
et al., 2011). Furthermore, canine and
human CSF has similar biochemical traits
(profile). This fact reinforce the dog as a
highly appropriate animal model for re-
search in human Alzheimer’s disease
(Sarasa et al., 2013). So, every study that

is conducted in canine model, could be
very useful for clarifying the details of the
pathogenetic mechanism of senile cogni-
tive dysfunction (Puglieze et al., 2005).
This is of the greatest interest because,
from any practical point of view, the diag-
noses should be improved.

MATERIAL AND METHODS

Four groups of canine are recruited for
this study: young, middle aged, cogni-
tively unimpaired and cognitively im-
paired aged. Classification of cognitive
status is carried out using an owner based
observational questionnaire. From these
patients blood samples are collected into
polypropylene vials containing EDTA.
They are centrifuged and then plasma is
aliquoted and immediately frozen at —80
°C, measurements of AB1-40 levels, AB1-
42 levels and the AP42/40 ratio is realised
through ELISA method (Gonzalez-
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Martinez et al., 2011; Olsson et al.,
2016). Furthermore, CSF is obtained by
lumbar puncture. The samples are centri-
fuged, aliquoted in 1 mL fractions and
then immediately frozen at -80 °C and
stored until assayed. CSF concentrations
of AP1-40, AP1-42 and AP42/40 and
YKL-40 are also measured (Mulder ef al.,
2002; Olsson et al., 2016). YKL-40 is a
neuroinflammatory protein that is secreted
by activated microglia. Saliva samples are
also obtained with salivette devices and
are frozen in aliquots at —20 °C, in order
to determine the AChE catalytic activity
(Sayer et al, 2003). Patients were fol-
lowed up every 6 months. Canines that
died or were euthanised underwent patho-
logical examination. Their brains were
formalin-fixed and paraffin sections of
several anatomical regions of interest
were prepared. They were stained with
haematoxylin and eosin (HE), PAS,
Congo Red, Kluver-Barrera and modified
Bielschowsky. Afterwards, immunohisto-
chemistry methods for the detection of
ABPP, pB-amyloid, ApoE, tau protein,
synuclein, GFAP and YKL-40 were per-
formed.

RESULTS

In the histopathogical examination the
brain sections were characterised by slight
cortical white matter vacuolation, white
matter hypercellularity (gliosis) and evi-
dent perivascular accumulation of macro-
phages containing autofluorescent yellow-
ish ceroid/lipofuscin pigment (Cummings
et al., 1996). Senile plaques (SP) and
cerebral amyloid angiopathy (CAA) were
found. The number of senile plaques ap-
peared to increase with age. However,
they were less prominent than was amy-
loid angiopathy. Furthermore, congophilic
material was easily recognised by its or-
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ange-red colored fluorescence, and is
characterised by its apple green birefrin-
gence observed in the walls of cerebral
arteries and brain tissue capillaries.
Through immunochemistry methods, dif-
fuse plaques and primitive plaques were
observed. The first type is the major one
(Papaioannou et al., 2001).

DISCUSSION

The cognitive status of the dogs that par-
ticipate in the current research are classi-
fied according to an owner-based ques-
tionnaire, after ruling-out other medical
causes of dementia-like changes. Blood,
CSF and saliva were collected, in order to
measure prominent biomarkers. The most
important fact, in order to consider a bio-
marker reliable, is its validation, not only
with clinical signs, but also with neuropa-
thological assessment (Olsson et al.,
2016). Therefore, these dogs had follow
up every 6 months and the patients that
die or are euthanised undergo histopa-
thological examination. The aim was to
prove the reliability of these biomarkers
with a complete and objective way.

CONCLUSION

Although animal models have greatly ad-
vanced the understanding of AD patho-
genesis, the lack of knowledge concerning
its causes makes it difficult to develop a
model exhibiting all AD features, which
hinders the discovery and characterisation
of effective therapeutic measures and
drugs (Fabiola et al., 2013). Fluid bio-
markers are important because they can
provide information regarding the under-
lying biochemical processes that are oc-
curring in the brain (Mulder et al., 2002).
Moreover, the similarities between the
canine and human CSF profile reinforce
the dog as a highly appropriate animal
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model for research in Alzheimer’s disease
(Sarasa et al., 2013). Consequently, CSF
analysis may is able to determine the rela-
tionship between each disease stage and
modification of cerebral energy metabo-
lism. It becomes more and more evident
that the measurement of different bio-
chemical parameters in CSF, could be
proved to be an important tool in the ef-
fort to make clear the pathogenic mecha-
nism. Blood and saliva are easily accessi-
ble, so finding reliable blood and saliva
biomarkers for diagnosing and staging
dementia is desirable.
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