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DESCRIPTION
Post-traumatic Stress Disorder (PTSD) is a mental health 
condition that emerges after an individual experiences or 
witnesses a traumatic event. The impact of trauma extends 
beyond psychological distress; it significantly alters the brain’s 
structure and function, as well as the body’s physiological 
responses. Understanding the neurobiology of PTSD is crucial 
for developing effective treatments and improving outcomes 
for those affected by this disorder. This article delves into how 
trauma affects the brain and body, exploring the underlying 
neurobiological mechanisms of PTSD. The amygdala, a key 
component of the brain’s limbic system, plays a central role 
in the processing of emotional responses, particularly fear. 
In individuals with PTSD, the amygdala is often hyperactive, 
leading to heightened emotional reactions and increased 
fear responses. This hyperactivity can contribute to the 
persistent feeling of being in danger, a hallmark of PTSD. The 
hippocampus is crucial for forming and retrieving memories, 
including contextual information about past events. PTSD is 
associated with a reduction in hippocampal volume, which 
may impair the ability to differentiate between past and 
present experiences. This diminished hippocampal function 
can lead to intrusive memories and flashbacks, as individuals 
struggle to contextualize their trauma. The prefrontal cortex 
(PFC) is involved in higher-order cognitive functions such as 
decision-making, planning, and emotional regulation. In PTSD, 
the PFC often shows decreased activity, which may impair the 
ability to regulate emotional responses and respond to stress 
effectively. This reduced activity can contribute to difficulties 
in controlling fear and anxiety. The HPA axis regulates the 
body’s response to stress by controlling the release of cortisol, 
a key stress hormone. In PTSD, there can be dysregulation 
of the HPA axis, resulting in abnormal cortisol levels. This 
dysregulation can lead to increased stress sensitivity and 
difficulties in managing stress responses. Trauma affects 

several neurochemical systems, which play a role in modulating 
mood, arousal, and stress responses. Neurotransmitters such 
as serotonin, norepinephrine, and gamma-aminobutyric acid 
(GABA) are involved in regulating mood and arousal. In PTSD, 
there may be imbalances in these neurotransmitter systems. 
For example, decreased serotonin levels are associated with 
mood disturbances, while altered norepinephrine levels can 
contribute to heightened arousal and hypervigilance. The 
endocannabinoid system, which helps regulate mood, stress 
responses, and pain perception, may also be disrupted in PTSD. 
Alterations in endocannabinoid signaling could affect the body’s 
ability to cope with stress and manage emotional responses. 
PTSD affects not just the brain but also the body’s physiological 
systems, particularly those involved in stress responses. The 
ANS controls involuntary physiological functions, including 
heart rate, digestion, and respiratory rate. PTSD can lead to 
dysregulation of the ANS, resulting in heightened arousal 
and a persistent “fight or flight” response. This can manifest 
as increased heart rate, hyperventilation, and heightened 
stress responses. Chronic stress and PTSD can impact immune 
function, leading to inflammation and increased susceptibility to 
illness. Research suggests that individuals with PTSD may have 
elevated levels of inflammatory markers, which can contribute 
to various physical health problems. PTSD often results in 
significant sleep disturbances, including insomnia, nightmares, 
and fragmented sleep. Disrupted sleep can exacerbate other 
symptoms of PTSD, such as irritability, difficulty concentrating, 
and emotional dysregulation. Understanding the neurobiology 
of PTSD highlights the importance of addressing both brain 
function and physiological responses in treatment.
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