
 

Study suggests serotonin loss may contribute
to cognitive decline in the early stages of
Alzheimer's disease
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Ball-and-stick model of the serotonin molecule. Credit: Public Domain

1/4



 

Comparing PET scans of more than 90 adults with and without mild
cognitive impairment (MCI), Johns Hopkins Medicine researchers say
relatively lower levels of the so-called "happiness" chemical, serotonin,
in parts of the brain of those with MCI may play a role in memory
problems including Alzheimer's disease.

The findings, first published online in the Journal of Alzheimer's Disease,
lend support to growing evidence that measurable changes in the brain
happen in people with mild memory problems long before an
Alzheimer's diagnosis and may offer novel targets for treatments to slow
or stop disease progression.

"The study shows that people with mild cognitive impairment already
display loss of the serotonin transporter. This measure that reflects
serotonin degeneration is associated with problems with memory, even
when we take into account in our statistical model MRI measures of
neurodegeneration and PET measures of the amyloid protein that are
associated with Alzheimer's Disease," says Gwenn Smith, Ph.D.,
professor of psychiatry and behavioral sciences at the Johns Hopkins
University School of Medicine.

MCI describes the diagnostic stage between normal brain function in
aging and Alzheimer's Disease (AD). Symptoms of MCI include
frequent forgetfulness of recent events, word-finding difficulty, and loss
of sense of smell. Those with MCI may stay in this stage indefinitely or
progress to more severe forms of cognitive deficits, giving urgency to
the search for predictive markers and possible early prevention
interventions, investigators say.

The investigators cautioned that their study showed a correlation
between lower serotonin transporter levels and memory problems in
MCI and was not designed to show causation or the role of serotonin in
the progression from MCI to AD. To answer these questions, further

2/4

https://content.iospress.com/articles/journal-of-alzheimers-disease/jad230570
https://medicalxpress.com/tags/memory+problems/
https://medicalxpress.com/tags/mild+cognitive+impairment/


 

research is needed to study over time healthy controls and individuals
with MCI to demonstrate the role of serotonin in disease progression.

For the study, the Hopkins scientists recruited 49 volunteers with MCI
and 45 healthy adults ages 55 and older who underwent an MRI to
measure changes in brain structure and two positron emission
tomography (PET) scans of their brains at Johns Hopkins between 2009
and 2022.

The research team used PET scans to look specifically at the serotonin
transporter—a neurotransmitter or brain chemical long associated with
positive mood, appetite, and sleep—and to look at the amyloid-beta
protein (Aβ) distribution in the brain. Aβ is thought to play a central role
in the pathology of AD.

Studies in mice done at Johns Hopkins have shown that serotonin
degeneration occurs before the development of widespread beta-amyloid
deposits in the brain. Loss of serotonin is often associated with
depression, anxiety, and psychological disorders.

Researchers found that MCI patients had lower levels of the serotonin
transporter and higher levels of Aβ than healthy controls. The MCI
patients had up to 25% lower serotonin transporter levels in cortical and
limbic regions than healthy controls. In particular, they report lower 
serotonin transporter levels were found in cortical, limbic, and
subcortical regions of the brains in those with MCI, areas specifically
responsible for executive function, emotion, and memory.

"The correlation we observed between lower serotonin transporters and
memory problems in MCI is important because we may have identified a
brain chemical that we can safely target that may improve cognitive
deficits and, potentially, depressive symptoms," says Smith.
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"If we can show that serotonin loss over time is directly involved in the
transition from MCI to AD, recently developed antidepressant
medications may be an effective way to improve memory deficits and
depressive symptoms and, thus, may be a powerful way forward to slow
disease progression."

Researchers say future studies include longitudinal follow-up of
individuals with MCI to compare serotonin degeneration to the increase
in Aβ levels, as well as the increase in levels of the Tau protein that is
also associated with AD compared to healthy adults. They are also
studying multi-modal antidepressant drugs to treat depression and
memory deficits in hopes of mitigating and halting symptoms.

  More information: Gwenn S. Smith et al, Serotonin Degeneration and
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10.3233/JAD-230570

Provided by Johns Hopkins University School of Medicine

Citation: Study suggests serotonin loss may contribute to cognitive decline in the early stages of
Alzheimer's disease (2023, December 7) retrieved 28 April 2024 from 
https://medicalxpress.com/news/2023-12-serotonin-loss-contribute-cognitive-decline.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)

4/4

https://medicalxpress.com/tags/serotonin/
https://dx.doi.org/10.3233/JAD-230570
https://dx.doi.org/10.3233/JAD-230570
https://medicalxpress.com/news/2023-12-serotonin-loss-contribute-cognitive-decline.html
http://www.tcpdf.org

