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One subset of microglia increases anxiety responses, 
while another reduces them. Anxiety disorders affect 
millions worldwide, yet current treatments focus largely on 
neurotransmitters like serotonin and GABA. Recent studies, 
however, suggest that microglia the brain’s resident immune 
cells may play a previously unrecognized role in regulating 
anxiety. By monitoring neuronal activity and releasing signaling 
molecules, microglia can subtly influence how the brain 
responds to stress. Understanding this connection could pave 
the way for innovative therapies that target the immune system 
as well as traditional neural pathways, offering hope to patients 
who don’t respond to existing medications. Future research 
will need to explore exactly how microglia communicate with 
neurons and whether these pathways can be safely manipulated 
to reduce anxiety. Recent research suggests that certain immune 
cells in the brain, known as microglia, may play a key role in 
regulating anxiety. Traditionally, anxiety has been studied in 
relation to neurons and chemical messengers like serotonin, but 
these findings indicate that the brain’s immune system is also 
deeply involved. Microglia act as the brain’s “housekeepers,” 
constantly monitoring for damage or infection and helping 
maintain healthy connections between neurons [1].

Studies in animals show that changes in microglial activity can 
influence behavior: overactive or underactive microglia may 
heighten stress responses or reduce anxiety like behaviors, 
depending on the context. These cells release chemical signals 
that can modulate neuronal circuits involved in emotion, 
suggesting a direct link between immune activity and mood 
regulation. Understanding how microglia interact with neurons 
could open up new approaches for treating anxiety disorders. 
Instead of focusing solely on neurotransmitters or psychotherapy, 
future therapies might aim to balance immune activity in the 
brain, offering hope to people who don’t respond to conventional 
treatments. This research is still in early stages, but it highlights 
a surprising connection between the immune system and mental 
health. Recent studies are uncovering a surprising new player 
in the regulation of anxiety: the brain’s immune cells, known as 
microglia [1]. 

Often called the brain’s “hidden defenders,” microglia are best 
known for protecting neural tissue from infection and clearing 
away damaged cells. However, researchers now believe that 
these cells do more than just maintain brain health they may 
actively influence mood and emotional responses. Microglia 
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ABSTRACT
Anxiety disorders affect roughly one in five people in the United States, making them among the most widespread mental health challenges. Although 
common, scientists still have many questions about how anxiety begins and is controlled within the brain. New research has now pinpointed two unexpected 
groups of brain cells in mice that behave like "accelerators" and "brakes" for anxious behavior. The team discovered that the cells responsible for adjusting 
anxiety levels are not neurons, which typically relay long distance electrical signals and form circuits throughout the body. Instead, a specific class of 
immune cells known as microglia appears to play a central role in determining whether mice show anxious behavior. 
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communicate with neurons by releasing chemical signals that 
can either calm or excite neural circuits. In animal experiments, 
changes in microglial activity have been shown to alter stress 
responses and anxiety like behaviors, suggesting that these 
immune cells play a direct role in emotional regulation. This 
challenges the traditional view that anxiety is solely a matter of 
brain chemistry and neural signaling. The discovery opens the 
door to novel approaches for treating anxiety disorders. Instead 
of targeting only neurotransmitters like serotonin or GABA, 
future therapies could focus on modulating microglial activity to 
restore balance in the brain’s emotional networks. While research 
is still in its early stages, the idea that the immune system could 
help control mood represents a major shift in our understanding 
of mental health and offers hope for millions struggling with 
anxiety worldwide.

Anxiety has long been studied as a disorder of neurons 
and neurotransmitters, with treatments targeting chemical 
messengers such as serotonin and GABA. But emerging research 
is challenging this view, pointing to an unexpected player in 
emotional regulation: the brain’s immune system. At the center 
of this discovery are microglia, specialized immune cells that 
patrol the brain, remove damaged cells, and maintain healthy 
neural networks. New studies suggest that microglia do more 
than clean up cellular debris they actively influence how neurons 
communicate, shaping circuits involved in stress and anxiety. In 
animal models, altering microglial activity can either increase or 
decrease anxiety like behaviors, highlighting the cells’ critical 
role in mood regulation. These findings reveal that the immune 
system and the nervous system are intricately connected, and that 
microglia may act as modulators of emotional responses. This 
insight has profound implications for treating anxiety disorders.

Traditional therapies focus on chemical imbalance or cognitive 
behavioral strategies, but targeting microglial function could open 
entirely new therapeutic avenues. By “rebalancing” the brain’s 
immune activity, researchers hope to develop interventions for 
people who do not respond to conventional treatments. While 
the research is still in early stages, it represents a paradigm shift 
in our understanding of mental health. The brain’s immune 
system, once considered a silent guardian, may actually be an 
active architect of mood and emotional wellbeing suggesting 
that the key to managing anxiety could lie within the brain’s 
hidden defenders.

Meet Microglia: The Brain’s Immune Cells
Microglia are specialized immune cells that reside in the 
central nervous system (CNS) and make up roughly 10-15% of 
all cells in the brain. They are often referred to as the brain’s 
“sentinels” or “housekeepers” because they constantly monitor 
the neural environment for signs of injury, infection, or cellular 
stress. Unlike peripheral immune cells that circulate through the 
bloodstream, microglia remain within the brain and spinal cord, 
performing functions critical for both brain development and 
maintenance [2].

Structure and Function
Microglia have a unique structure: small cell bodies with long, 
branching processes that extend through neural tissue. These 
processes act like sensors, detecting changes in the brain’s 

environment. When they detect a threat such as damaged neurons, 
pathogens, or toxic proteins they can become “activated,” 
changing shape and releasing signaling molecules called 
cytokines and chemokines. These molecules communicate with 
neurons and other glial cells, triggering inflammation or repair 
mechanisms as needed.

Microglia and Brain Development
During development, microglia play an essential role in shaping 
neural circuits. They remove unnecessary synapses in a process 
called synaptic pruning, which helps refine communication 
pathways between neurons. Proper pruning is critical for 
cognitive function, learning, and emotional regulation. 
Disruption in microglial activity during development has been 
linked to neurodevelopmental disorders, including autism and 
schizophrenia [3].

Microglia and Mood Regulation
Recent research has uncovered an important role for microglia 
in mood and behavior. Microglia can influence neuronal 
excitability and connectivity by releasing chemical messengers 
that either enhance or dampen neural activity. In animal models, 
altering microglial function has been shown to change stress 
responses and anxiety-like behaviors. For example:
•	 Overactive microglia may release excessive inflammatory 

signals, which can disrupt neural circuits and contribute to 
heightened anxiety.

•	 Conversely, balanced microglial activity can promote 
resilience to stress by supporting healthy neuronal 
communication.

Implications for Therapy
Understanding the role of microglia in mood regulation opens 
new avenues for treating anxiety and other psychiatric disorders. 
Traditional therapies target neurotransmitters like serotonin, 
but microglial pathways represent a novel target. Modulating 
microglial activity through drugs, lifestyle interventions, or 
immune-modulating therapies could help restore healthy brain 
immune interactions and reduce anxiety symptoms. In short, 
microglia are not just passive immune cells they are active 
participants in maintaining brain health, shaping neural circuits, 
and regulating emotional behavior. As scientists continue to 
explore their functions, microglia may prove to be a vital link 
between the immune system and mental health [4,5].

Conclusion
Emerging research is redefining our understanding of anxiety 
by revealing that microglia the brain’s resident immune cells 
play an active role in regulating emotional responses. Rather 
than serving only as defenders that clean up damage or fight 
infection, microglia can influence how neurons fire, how stress 
circuits function, and whether anxiety related behaviors are 
heightened or reduced. This discovery challenges the long-held 
belief that anxiety is driven solely by neurotransmitters and 
neural circuitry. By showing that the brain’s immune system can 
act as both an “accelerator” and a “brake” for anxiety, now have 
new therapeutic targets to explore. Although the research is still 
in its early stages, it opens promising avenues for treatments that 
adjust microglial activity, offering hope for individuals who do 
not respond to conventional anxiety therapies.
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