
 

Molecular knock-out alleviates Alzheimer's
symptoms in mice

November 30 2012

Researchers at the German Center for Neurodegenerative Diseases
(DZNE) and the University Medical Center Göttingen (UMG) have
identified an enzyme as a possible target for the treatment of
Alzheimer's disease. The protein known as HDAC6 impairs transport
processes within the nerve cells. The scientists observed only mild
symptoms of the disease in mice if the enzyme was not produced. They
propose to block its activity in a targeted fashion to treat the disease.
Scientists from the DZNE sites in Göttingen and Bonn, the UMG as well
as from the US participated in this basic research project on Alzheimer's
disease. The study is published in EMBO Molecular Medicine.

The researchers led by Prof. André Fischer, Department of Psychiatry
and Psychotherapy at the University Medical Center Gottingen and Site
Speaker of the DZNE in Göttingen, investigated mice with a modified 
genetic background. The animals showed behavioural disorders and
brain deposits that are typically associated with Alzheimer's disease. The
researchers went a step further with a group of other animals by
removing the genes responsible for the production of the HDAC6
enzyme (histone deacetylase 6). This intervention proved to be effective:
while these mice also exhibited the pathological features of Alzheimer's
disease in the brain, their behaviour was significantly ameliorated. "The
animals' ability to learn and to find their spatial bearings was relatively
normal", says Prof. Fischer. "Their cognitive abilities were fully
comparable to those of healthy mice."
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Improved cellular traffic

In the researchers' view, this effect is at least partly attributable to the
fact that important transport processes within the nerve cells are
facilitated when the HDAC6 enzyme is not around. This meant in
particular that the cells' power plants, also known as "mitochondria", can
travel to their final destinations. "It is known that in various 
neurodegenerative diseases cellular transport is no longer functional. The
substances that are to be transported along axons are left behind",
Fischer says. "Measures which improve trafficking seem to have a
positive effect."

Possible target for therapy?

The researchers' findings suggest that the HDAC6 enzyme could be a
possible target for therapies against Alzheimer's disease. However,
treatments would require an active substance that can disable the enzyme
in a targeted fashion. Unfortunately, the active substances known to date
are too unspecific. Prof. Fischer explains that their application resembles
a broad-spectrum treatment: "We don't know precisely what is the
therapeutic effect of the inhibitors, since they simultaneously block
several enzymes from the histone deacetylase family", he says. "And we
still don't know enough about how the individual enzymes function".

Improving the accuracy of the inhibitors is therefore the aim of further
research. "We will continue to work toward this goal. On one hand, we
want to improve our understanding of how the various histone
deacetylases function. On the other hand, we want to test inhibitors that
operate in a more targeted manner", says Prof. André Fischer.

  More information: Reducing HDAC6 ameliorates cognitive deficits
in a mouse model for Alzheimer's disease. Nambirajan Govindarajan,

2/3

https://medicalxpress.com/tags/nerve+cells/
https://medicalxpress.com/tags/neurodegenerative+diseases/
https://medicalxpress.com/tags/target/


 

Pooja Rao, Susanne Burkhardt, Farahnaz Sananbenesi, Oliver M.
Schlüter, Frank Bradke, Jianrong Lu, André Fischer, EMBO Molecular
Medicine, online: goo.gl/bl7yr

Provided by Helmholtz Association of German Research Centres

Citation: Molecular knock-out alleviates Alzheimer's symptoms in mice (2012, November 30)
retrieved 26 April 2024 from
https://medicalxpress.com/news/2012-11-molecular-knock-out-alleviates-alzheimer-
symptoms.html

This document is subject to copyright. Apart from any fair dealing for the purpose of private
study or research, no part may be reproduced without the written permission. The content is
provided for information purposes only.

Powered by TCPDF (www.tcpdf.org)

3/3

http://goo.gl/bl7yr
https://medicalxpress.com/news/2012-11-molecular-knock-out-alleviates-alzheimer-symptoms.html
https://medicalxpress.com/news/2012-11-molecular-knock-out-alleviates-alzheimer-symptoms.html
http://www.tcpdf.org

