
 

A new molecular mechanism could explain
the origins of the depressive symptoms in
Huntington's disease
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The molecular pathways related to depressive-like behaviour in Huntington’s
disease can be different from the typical major depression. Credit: Verónica
Brito (UB-UBNeuro)

About 40 percent of the affected patients with Huntington's disease—a
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neurodegenerative pathology- show depression symptoms, even in early
stages before the apparition of the typical motor symptoms of the
disease. An altered function of Cdk5 kinase—an essential enzyme in
several cell signalling pathways- could explain the physiopathology of
the depressive-like behaviour in Huntington's disease, according to a pre-
clinical study in which the UB experts Sílvia Ginés, Verónica Brito,
Albert Giralt and Jordi Alberch, from the Faculty of Medicine and
Health Sciences and the Institute of Neurosciences of the University of
Barcelona (UBNeuro) have taken part.

The new study, published in the journal Biological Psychiatry, sheds light
on the design of future pharmacological strategies—based on the
modelling of specific molecular pathways- to treat depression in people
with Huntington's disease.

Cdk5 Kinase: essential protein in synaptic plasticity
and memory

The study, led by the lecturer Silvia Ginés, focuses on the function of
Cdk5 kinase, an essential enzyme in the neuronal function. In particular,
this kinase is important in the expression, distribution and localization of
the NMDA receptor family—essential in the physiology of the nervous
system- and the modelling of the synaptic plasticity and learning and
memory processes.

Regarding Huntington's disease, Cdk5 kinase has a complex involvement
in the apparition of cognitive dysfunctions –according to previous
studies by the research team- since it is able to alter the expression and
functionality of these receptors.

The role of Cdk5 in cognition is already known but there is not much
known about its potential participation in depression. "Therefore, we
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considered whether alterations of Cdk5 kinase could be the main cause
of depressive phenotypes in Huntington's," notes Ginés, member of the
Research Group of Physiopathology and Treatment of
Neurodegenerative Disorders (UB-IDIBAPS).

New molecular pathways to fight depression in people
with Huntington's

The results of this study showed that in murine models with the disease,
Cdk5 shows a higher activity in two brain regions –the nucleus
accumbens and the prefrontal cortex- that are associated with anxiety
and depression processes. "However, the next step to determine was to
figure out how this alteration in Cdk5 could impact these depressive-like
processes," notes Sílvia Ginés, also member of IDIBAPS and the
Network Center for Biomedical Research in Neurodegenerative Diseases
(CIBERNED).

In this context, the experts wanted to evaluate if a reduction of the
function of Cdk5 kinase could have therapeutical benefits in the
treatment of depression in Huntington's. In murine models, the
depression phenotype is shown previously to the apparition of the typical
cognitive and motor symptoms, that is, before neuronal degeneration.

Conclusions of the new study reveal that hyperfunction of Cdk5 kinase
alters the signalling pathway of DARPP-32/β-adducin specifically in the
nucleus accumbens brain region. This pathway has a distinguished
function in the dopaminergic signalling and stability of dendritic spine
cytoskeleton so that it can induce the loss of these compounds.

According to the authors, the molecular pathways related to depressive-
like behaviour in Huntington's disease can be different from the typical
major depression. This would explain why conventional anti-depression

3/5

https://medicalxpress.com/tags/symptoms/


 

treatments –collectors of serotonin or monoamine- have little effect or
can even worsen motor symptoms in the people with Huntington's.

Would Cdk5 inhibitors prevent depressive phenotypes from appearing?
Since Cdk5 kinase takes part in several cell processes, it would not be
useful to use it as a direct therapeutic target. "It would be necessary to
avoid unwanted effects in other physiological pathways where this
enzyme is active, and this would require defining which molecules the
Cdk5 kinase acts on—in a non-functional manner to create the
depressive-like phenotype," comments lecturer Sílvia Ginés.

Depressive-like symptoms and cognitive disorders:
new research perspectives

The origins of the depressive phenotypes in models of Huntington's
disease were so far related to alterations in molecular mechanisms that
affected the dopaminergic and serotoninergic systems, the neurogenesis
process in the hippocampus and the brain-derived neurotrophic factor.
The new study, now published in the journal Biological Psychiatry
focuses on the Cdk5 kinase ability to alter the protein DARPP-32 and
treats this research from a preventive perspective, that is, the previous
stages to the apparition of cognitive degeneration.

"One of the current objectives –notes Sílvia Ginés- is to analyse whether
this strategy is also valid once the symptoms come out, and then, see for
how long the beneficial effects last. We want to analyse whether
preventing the appearance of depressive symptoms has an effect on the
appearance of cognitive disorders, either because the latter are lighter,
slow or not appearing at all."

Finding out whether the alteration in Cdk5 kinase affects one of the
neuronal sub-populations –with contraposed effects in depression-
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integrating the nucleus accumbens, the main brain region affected by the
Cdk5 altered function, will be another challenge for the research team.

  More information: Veronica Brito et al. Cyclin-Dependent Kinase 5
Dysfunction Contributes to Depressive-like Behaviors in Huntington's
Disease by Altering the DARPP-32 Phosphorylation Status in the
Nucleus Accumbens, Biological Psychiatry (2019). DOI:
10.1016/j.biopsych.2019.03.001

Provided by University of Barcelona

Citation: A new molecular mechanism could explain the origins of the depressive symptoms in
Huntington's disease (2019, May 31) retrieved 26 April 2024 from 
https://medicalxpress.com/news/2019-05-molecular-mechanism-depressive-symptoms-
huntington.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)

5/5

http://dx.doi.org/10.1016/j.biopsych.2019.03.001
http://dx.doi.org/10.1016/j.biopsych.2019.03.001
https://medicalxpress.com/news/2019-05-molecular-mechanism-depressive-symptoms-huntington.html
https://medicalxpress.com/news/2019-05-molecular-mechanism-depressive-symptoms-huntington.html
http://www.tcpdf.org

