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Eliminating microglia prevents heightened immune sensitivity after stress
A new study in Biological Psychiatry examines the complex role of microglia in stress
sensitization and their critical role in the recurrence of anxiety after chronic stress
Philadelphia, December 4, 2018 – Using an animal model of chronic stress, researchers at The Ohio
State University have shown that the immune cells of the brain, called microglia, hold unique signatures
of chronic stress that leave the animal more sensitive to future stressful experiences, evident by
increased anxiety and immune responses. Eliminating microglia so that these “stress memories” could not
be maintained did not prevent the increased anxiety in response to later stress but did prevent the
hypersensitive immune response.
The study, published in Biological Psychiatry, indicates that eliminating the microglia can reverse some
aspects of stress sensitization, which lasts for over 3 weeks after chronic stress ends. The increased
anxiety behavior, which was not prevented by elimination of the microglia, may have resulted from stress
signatures maintained in neurons, which also persist for weeks after chronic stress.
“It is remarkable that memories of stress are not only stored in nerve cells, but also in the microglia, the
immune cells of the brain. It is not the case that these immune cells can generate a representation of the
stressful events. However, the microglia appear to be primed to produce a heightened immune response
long after the stressful events that sensitized them have passed,” said John Krystal, MD, Editor of
Biological Psychiatry.
Co-senior authors of the study, John Sheridan, PhD, and Jonathan Godbout, PhD, study how chronic
stress makes a person more vulnerable to events later in life that otherwise might not have caused stress.
Using the same mouse model of chronic stress called repeated social defeat (RSD), they had previously
shown that over 3 weeks after the stress ended, when the anxiety and the inflammatory response had
diminished, they could recall both the behavioral and inflammatory responses with even just a brief
exposure to the stressor. “This recall response indicated that the initial exposure to repeated social defeat
resulted in sensitization of both neural and microglial populations that responded to less intense exposure
to the stressor,” said Dr. Sheridan.
In this study, when the animals were briefly exposed to a stressful event 24 days after RSD, the
sensitized microglia recruited large amounts of inflammatory cells called monocytes to the brain, a
process that increases the chance that anxiety will return in previously stressed-out mice. This
recruitment process depended on the presence of microglia, as it was prevented when the microglia were
missing.
“Overall, microglia-specific priming can be reversed, but the effectiveness of this approach depends on
the context in which you are testing,” said Dr. Godbout. Stress sensitization involves hyperactive

behavioral and immune responses, but only the immune component was prevented by eliminating and
repopulating microglia.
--Notes for editors
The article is "The Influence of Microglial Elimination and Repopulation on Stress-Sensitization Induced
by Repeated Social Defeat," by Michael D Weber, Daniel B McKim, Anzela Niraula, Kristina G Witcher,
Wenyuan Yin, Carly G Sobol, Yufen Wang, Caroline M Sawicki, John F Sheridan, and Jonathan P.
Godbout (https://doi.org/10.1016/j.biopsych.2018.10.009). It appears in Biological Psychiatry, published
by Elsevier.
Copies of this paper are available to credentialed journalists upon request; please contact Rhiannon
Bugno at Biol.Psych@UTSouthwestern.edu or +1 214 648 0880. Journalists wishing to interview the
authors may contact Jonathan Godbout at Jonathan.Godbout@osumc.edu or John Sheridan at
Sheridan.1@osu.edu.
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John H. Krystal, MD, is Chairman of the Department of Psychiatry at the Yale University School of
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About Biological Psychiatry
Biological Psychiatry is the official journal of the Society of Biological Psychiatry, whose purpose is to
promote excellence in scientific research and education in fields that investigate the nature, causes,
mechanisms and treatments of disorders of thought, emotion, or behavior. In accord with this mission, this
peer-reviewed, rapid-publication, international journal publishes both basic and clinical contributions from
all disciplines and research areas relevant to the pathophysiology and treatment of major psychiatric
disorders.
The journal publishes novel results of original research which represent an important new lead or
significant impact on the field, particularly those addressing genetic and environmental risk factors, neural
circuitry and neurochemistry, and important new therapeutic approaches. Reviews and commentaries
that focus on topics of current research and interest are also encouraged.
Biological Psychiatry is one of the most selective and highly cited journals in the field of psychiatric
neuroscience. It is ranked 6th out of 142 Psychiatry titles and 9th out of 261 Neurosciences titles in the
Journal Citations Reports® published by Clarivate Analytics. The 2017 Impact Factor score for Biological
Psychiatry is 11.982. www.sobp.org/journal
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Elsevier is a global information analytics business that helps institutions and professionals advance
healthcare, open science and improve performance for the benefit of humanity. Elsevier provides digital
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support and professional education, including ScienceDirect, Scopus, SciVal, ClinicalKey and Sherpath.
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many iconic reference works, including Gray’s Anatomy. Elsevier is part of RELX Group, a global provider
of information and analytics for professionals and business customers across industries.
www.elsevier.com

Media contact
Rhiannon Bugno
Editorial Office, Biological Psychiatry
+1 214 648 0880
Biol.Psych@UTSouthwestern.edu

