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Blood vessels also affected by Alzheimer's
disease

March 19 2018

Myograph system used to measure the properties of the arteries under study. On

the screen one can see the mesenteric artery of one of the research animal
models. Credit: INc-UAB
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Researchers from the Institute of Neuroscience at the Universitat
Autonoma de Barcelona (INc-UAB) have demonstrated for the first time
that anxiety and problems with blood vessels present a close relationship
with Alzheimer's disease, which in the study, particularly affected
female mice.

The study, conducted with mice and published in the Journal of
Alzheimer's Disease, provides new data in an emerging line of research
related to Alzheimer's, which expands the current research focus to
include explorations beyond the brain, incorporating the cardiovascular
system.

"Vascular disease resulting from oxidative stress and inflammation is an
emerging concept in the study of Alzheimer's disease which is gaining
clinical interest, given that subsequent cardiovascular insufficiency can
alter the blood flow distribution to different organs and tissues, including
the brain, which can worsen a pathology related to this type of
dementia," says Dr. Francesc Jiménez-Altayo, researcher at the
Department of Pharmacology, Therapeutics and Toxicology and lead
author of the paper.

The research, directed by Dr. Lydia Giménez-Llort, Director of the Unit
of Medical Psychology at the UAB Department of Psychiatry and
Forensic Medicine, provides the first evidence that mice of advanced
age suffering from Alzheimer's disease exhibit substantial alterations in
small blood vessels that are essential in nourishing organs and tissues and
regulating blood pressure.

"The study specifically demonstrates that the sex of the mice is a
determining factor. It is specifically the female mice that present more
pronounced vascular alterations, suggesting that women of advanced
ages with Alzheimer's disease may suffer more from cardiovascular
malfunctions," says Dr. Frances Jiménez-Altayo.
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The characteristics of small arteries were studied under different
physiological conditions. These vascular changes appear in both the
vascular structure and function, which suggests an abnormal distribution
in peripheral blood flow. The researchers also assessed animal behaviour
to determine effects at the cognitive and emotional levels. This allowed
them to discover the existence of a strong relation between the vascular
parameters—structure, elasticity, function—and different patterns of
anxiety in mice models of Alzheimer's and mice aging normally.

"Although we must be cautious with these results, the correlation of
behaviours proposes the existence of direct or indirect relations between
the conduct and the function of peripheral arteries. These interactions
may be able to explain the anomalies of the neuro-immuno-endocrine
system in charge of regulating the performance of different organs and
tissues, which we already described in previous studies using male and
female mice in initial and advanced stages of the disease," says Dr.
Lydia Giménez-Llort.

"In addition, the fact that the study also provides evidence indicating a
clear relation between different variables which make up anxious
behaviour in animals and properties of peripheral blood vessels is a
discovery containing important implications which surpass the area of
research into Alzheimer's disease," she concludes.

More information: Francesc Jiménez-Altayo et al, Crosstalk between
Peripheral Small Vessel Properties and Anxious-like Profiles: Sex,
Genotype, and Interaction Effects in Mice with Normal Aging and 3xTg-
AD mice at Advanced Stages of Disease, Journal of Alzheimer's Disease
(2018). DOI: 10.3233/JAD-171019
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