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Post-Traumatic Stress Disorder
Posttraumatic Stress Disorder, or PTSD is chronic

debilitating mental disorder that affects nearly 8 million people
each year. PTSD is often treatment resistant, and negative impacts
the quality of life for those diagnosed.
Although Veterans are at an increased risk for developing PTSD, it

has a tremendous impact on several other groups as well. These
include those who have survived sexual, physical, and mental
assault, serious automobile accidents, and parents of children with
life-threatening illnesses. People diagnosed with PTSD are 80%
more likely to meet diagnostic criteria for another mental condition,
such as Major Depressive Disorder or Generalized Anxiety Disorder.
Those diagnosed with PTSD are also at an increased risk for
developing dementia due to the neural atrophy that can occur from
chronic stress.
According to Liberzon and Abelson (2016) there are three different

theories for the development of PTSD: Emotion dysregulation (brain
area: amygdala), Abnormal fearing learning (brain area:
hippocampus), and Threat detection (brain area: prefrontal cortex).
However, all these models are examples of context processing
problems. Deficits in context processing among those diagnosed with
PTSD can manifest as disconnection and alienation from the world
around them, unable to shape their responses to fit the current
context. Thus, their brains impose an internalized context, one that
expects danger, resulting in hypervigilance, insomnia, intrusive
thoughts, nightmares, and inappropriate emotion and physical
outbursts.
The current pharmacological treatment methods such as SSRIs,

benzodiazepines, and anxiolytics are not consistently effective, as
they are not operating on all three systems: Emotion dysregulation,
Abnormal fear learning, and Threat detection.

Further, Albott et al. (2018) in a clinical study of six intravenous
infusions of ketamine hydrochloride (.05 mg) in the treatment of
PTSD, all 15 participants reported rapid and sustained
improvement of their PTSD symptoms and depressive
symptoms, without significant short-term side effects.

Conclusions
The purpose of this review was to evaluate the efficacy of

ketamine as a glutamate antagonist for
the treatment of PTSD, specifically relative to the Liberson and
Abelson (2017) unified theory of PTSD as a context processing
problem. SSRIs and benzodiazepines typically the first prescription
for treatment. But these medications only operate on one of the three
areas and problems associated with PTSD; therefore, they are often
unsuccessful. Additionally, SSRIs and benzodiazepines can be
addictive and globally sedating. Unconventional psychotropic drug
investigation in the treatment of intractable psychological conditions
is growing, specifically the use of ketamine, a drug that can moderate
six of the diagnostic symptoms outlined in the DSM-V and all three of
the brain regions associated in the Unified Model of PTSD and if
conservatively prescribed, without significant side effects. However,
the mechanism for symptom attenuation is unknown, since the
problem is context processing and yet, ketamine often creates a
dissociation in contextual processing. Overall, there needs to be
more research conducted to determine the safety of ketamine
entirely; as a few studies are not enough.
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However, ketamine, a dissociative anesthetic and analgesic,
developed in the 1960s for medical use to treat pain, is often used
as a recreational drug for these dissociative or dream-like
experiences in context processing (Mion, 2017). Ketamine operates
on the glutamate system, the major excitatory neurotransmitter
involved in the neurocircuitry of memory, emotions, and cognition.
A known mGluR5 and NDMA antagonist, ketamine may be an
effective treatment for PTSD.

Thesis Question
To what extent is ketamine

effective as a glutamate
receptor antagonist for the
treatment of PTSD?

Metabotropic Glutamatergic Receptor 5 (mGluR5) and
N-methyl-D-aspartate-type receptor (NDMA)
The mGluR5 receptor is known to play a role in the process of learning and

memory, and interact with the NDMA receptor (Terbeck et al., 2015). Due to
chronic stress and hyperactivation within the brain present in PTSD, it results in
synaptic glutamatergic homeostatic dysfunction which then leads to extra synaptic
glutamate. Extra synaptic glutamate then leads to hyperactivity, and for PTSD
these two receptors are the focus. Ketamine works as an antagonist for the
mGluR5 and NDMA receptors and is one of the most successful antidepressant
glutamatergic treatments available. Ketamine has the potential to alleviate the
debilitating symptomology seen in PTSD and improve quality of life.

Ketamine Treatment Studies
Ketamine is a noncompetitive N-methyl-D-aspartate (NMDA) receptor agonist,

disrupting the neurotransmission of glutamate (Nishi et al., 2015). The action of
ketamine occurs through dissociation between the thalamaco-neocortical and
limbic systems and antagonist at the N-methyl-D-aspartate-type glutamate
receptor (NMDA) (Liriano et al., 2019). Ketamine is promising as it has shown to
work as an antagonist on both the NMDA receptor and the MGluR5 receptor. To
date, ketamine is one of the most successful antidepressant glutamatergic
treatments available (Esterlis et al., 2017). Feder et al. (2014)
Randomized, double blind clinical trial with intravenous infusion of ketamine
hydrochloride (.05mg). 24 hours post-injection: Significant and rapid reduction
in PTSD symptom severity. Reported side effects included blurred vision, dry
mouth, restlessness, fatigue, nausea, ataxia, increased blood pressure, and
headache. In contrast, Donoghue et al. (2015) involving a PTDS pediatric case
with severe aggression and emotional dysregulation, after two ketamine
injections there was 13 days of complete remission, following a significant
decrease in aggression and emotional dysregulation, no side effects were
reported.
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