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Brain Aging in Dogs: Parallels with Human Brain
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W ABSTRACT

Differentiating normal from pathologic ag-
ing is a challenge to veterinarians treating geri-
atric partients and to clinicians diagnosing
Alzheimer’s disease. Part of the difficulty stems
from the lack of a biological marker. Dogs and
humans develop similar cognitive dysfunction
with age, and a subset of individuals develop
severe impairments. Similar neuropathology
also develops in the brains of elderly humans,
individuals with Alzheimer’s disease, and dogs.
Both species develop senile plaque neu-
ropathology, with more extensive plaque accu-
mulation associated with severe cognitive im-
pairments. This article discusses similarities in
the clinical features and development of neu-
ropathology with age in both dogs and humans
and provides a discussion of treatment options.

B ANIMAL MODELS OF HUMAN
AGING AND ALZHEIMER’S DISEASE
One of the challenges to researchers study-
ing Alzheimers disease (AD) is to identify
mechanisms underlying pathologic aging and
then to develop therapeutics to prevent or slow
disease progression. Animal models, including

*This review was sponsored by Pfizer Animal
Health, New York, NY, and by research conducted
under grant NIH/NIA AG12694 at the National
Institute on Aging, Bethesda, MD.

rodents and nonhuman primates, are critical to
the success of this research. There are several
advantages in using dogs to study human ag-
ing: Dogs exhibir a sophisticared repertoire of
behaviors; aged dogs fall into one of three cat-
egories of cognitive function (successful agers,
mildly impaired, and severely impaired); neu-
ropathology in aged dogs is similar to that ob-
served in humans; and neuropathology is sig-
nificantly associated with cognitive decline.'™
The primary goal of studies of canine aging is
to identify brain mechanisms leading to cogni-
tive dysfunction. This laboratory work should
prove useful to veterinarians in practice, and
researchers studying canine aging in the labo-
ratory environment can benefit from informa-
tion obtained in the veterinary clinic. This re-
view focuses on the clinical features and
neuropathology of AD in humans and high-

lights common issues regarding aging in dogs.
B ALZHEIMER’S DISEASE IN HUMANS

Alzheimer’s disease, the most common cause

of dementia in humans,’ is characterized by a
progressive decline in cognitive function, lead-
ing toﬁﬁ.mctiona.l impairments and eventually
death.” The prevalence of AD in the elderly
population ranges from 12% in people over 75
years of age to as high as 50% in people older
than 85, although there is wide variability in
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CLINICAS:

e Trastornos na
orientacion.

e Trastornos na

Interaccion social.
Trastornos do ciclo
sono-vixilia.
Trastornos

conduta
eliminacion.

na

PATOLOXICAS:
e Pérdida de neuronas.

o Depolsitos do peptido
B-amiloide.

e Qvillos neurofibrilares

constituidos por
cumulos
Intracelulares de

proteina TAU.
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The immunohistochemical localization of neuronal nitric oxide
synthase in the basal forebrain of the dog
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B-Amyloid Cortical Deposits Are Accompanied by the Loss
of Serotonergic Neurons in the Dog
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Representative pictures of nucleus basalis magnocellularis p75NR in a young (A), aged-NCI (B) and aged-CI (C) dogs.
Young dogs were characterized by an intense staining of p75N™® neurons. The number of p75NTR neurons in the
basal forebrain was significantly higher in aged-NCI than in aged-CT dogs (B, C).
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J Alzheimers Dis. 2011 Oct 4. [Epub ahead of print]

Expression of p75NTR, a Marker for Basal Forebrain Cholinergic
Neurons, in Young and Aged Dogs with or without Cognitive
Dysfunction Syndrome.

Insua D, Corredoira A, Gonzalez-Martinez A, Suarez ML, Santamarina G, Sarasa M, Pesini P.
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Experimental Gerontology 46 (2011) 590-596
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Plasma [3-amyloid peptides in canine aging and cognitive dysfunction as a model of
Alzheimer's disease
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Araclon Biotech investiga un kit que
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Investigadores lucenses ensayanen ..
perros vacunas contra el alzheimer Avances cientificos

que se ajustan a los

; — ! controles de Bioética
» EI'Rof Codina, que colabora en este proyecto conAraclon Biotech, ya aplicd en canes cuatro

farmacos que depararon resultados potencialmente efectivos para tratar esta enfermedad
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