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Intermittent fasting improves Alzheimer's
pathology in mouse model

August 21 2023

This confocal microscopy image shows amyloid plaques (blue and red) in the
brain of a mouse. The accumulation of amyloid plaques is the most well-
documented biochemical hallmark of Alzheimer's disease. Credit: UC San Diego
Health Sciences

One of the hallmarks of Alzheimer's disease is disruption to the body's
circadian rhythm, the internal biological clock that regulates many of our
physiological processes. Nearly 80% of people with Alzheimer's
experience these issues, including difficulty sleeping and worsening
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cognitive function at night. However, there are no existing treatments for
Alzheimer's that target this aspect of the disease.

A new study from researchers at University of California San Diego
School of Medicine has shown in mice that it is possible to correct the
circadian disruptions seen in Alzheimer's disease with time-restricted
feeding, a type of intermittent fasting focused on limiting the daily
eating window without limiting the amount of food consumed.

In the study, published August 21, 2023 in Cell Metabolism, mice that
were fed on a time-restricted schedule showed improvements in memory
and reduced accumulation of amyloid proteins in the brain. The authors
say the findings will likely result in a human clinical trial.

"For many years, we assumed that the circadian disruptions seen in
people with Alzheimer's are a result of neurodegeneration, but we're now
learning it may be the other way around—circadian disruption may be
one of the main drivers of Alzheimer's pathology," said senior study
author Paula Desplats, Ph.D., professor in the Department of
Neurosciences at UC San Diego School of Medicine. "This makes
circadian disruptions a promising target for new Alzheimer's treatments,
and our findings provide the proof-of-concept for an easy and accessible
way to correct these disruptions."

Alzheimer's disease affects more than 6 million Americans, and it is
considered by many to be the biggest forthcoming health challenge in the
United States. People with Alzheimer's experience a variety of
disruptions to their circadian rhythms, including changes to their
sleep/wake cycle, increased cognitive impairment and confusion in the
evenings, and difficulty falling and staying asleep.

"Circadian disruptions in Alzheimer's are the leading cause of nursing
home placement," said Desplats. "Anything we can do to help patients
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restore their circadian rhythm will make a huge difference in how we
manage Alzheimer's in the clinic and how caregivers help patients
manage the disease at home."

Boosting the circadian clock is an emerging approach to improving
health outcomes, and one way to accomplish this is by controlling the
daily cycle of feeding and fasting. The researchers tested this strategy in
a mouse model of Alzheimer's disease, feeding the mice on a time-
restricted schedule where they were only allowed to eat within a six-hour
window each day. For humans, this would translate to about 14 hours of
fasting each day.
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Graphical abstract. Credit: Cell Metabolism (2023). DOI:
10.1016/j.cmet.2023.07.014

Compared to control mice who were provided food at all hours, mice fed
on the time-restricted schedule had better memory, were less hyperactive
at night, followed a more regular sleep schedule and experienced fewer
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disruptions during sleep. The test mice also performed better on
cognitive assessments than control mice, demonstrating that the time-
restricted feeding schedule was able to help mitigate the behavioral
symptoms of Alzheimer's disease.

The researchers also observed improvements in the mice on a molecular
level. In mice fed on a restricted schedule, the researchers found that
multiple genes associated with Alzheimer's and neuroinflammation were
expressed differently. They also found that the feeding schedule helped
reduce the amount of amyloid protein that accumulated in the brain.
Amyloid deposits are one of the most well-known features of
Alzheimer's disease.

Because the time-restricted feeding schedule was able to substantially
change the course of Alzheimer's in the mice, the researchers are
optimistic that the findings could be easily translatable to the clinic,
especially since the new treatment approach relies on a lifestyle change
rather than a drug.

"Time-restricted feeding is a strategy that people can easily and
immediately integrate into their lives," said Desplats. "If we can
reproduce our results in humans, this approach could be a simple way to
dramatically improve the lives of people living with Alzheimer's and
those who care for them."

Co-authors of the study include Daniel S. Whittaker, Laila Akhmetova,
Daniel Carlin, Haylie Romero and David K. Welsh, all at UC San Diego,
and Christopher S. Colwell at UCLA.

More information: Daniel S. Whittaker et al, Circadian modulation by
time-restricted feeding rescues brain pathology and improves memory in
mouse models of Alzheimer's disease, Cell Metabolism (2023). DOI:
10.1016/j.cmet.2023.07.014
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