
he State of New Mexico has approved posttrau-
matic stress disorder (PTSD) as an indication for 
its Medical Cannabis Program, and patients with 

PTSD currently comprise the largest segment of any ap-
proved indication. 

Cannabis remains in Schedule I of the Controlled Sub-
stances Act (CSA) in the United States, making it illegal to 
use under federal law. In the case of Krumm vs. Holder, the 
Drug Enforcement Administration argued that they did not 
need to defer to state laws regarding scheduling decisions 
for controlled substances.1 Due to the federal prohibition 
against cannabis, research looking into its therapeutic value 
has faced signifi cant barriers, rendering it nearly impossible 
to conduct controlled clinical trials of cannabis in treating 
PTSD. However, the U.S. Supreme Court has upheld that 

practitioners have a right to recommend  cannabis to patients 
when it is deemed appropriate.2

PTSD can occur when a patient is exposed to one or 
more traumatic events leading to the development of char-
acteristic symptoms following exposure. Patients may 
exhibit fear-based re-experiencing with emotional and 
behavioral symptoms. Others may present with anhe-
donic or dysphoric states and negative cognition. Patients 
may exhibit arousal and reactive-externalizing, while oth-
ers may exhibit dissociative symptoms. Some individuals 
may have combinations of symptom patterns.3 PTSD is 
considered the fourth most common psychiatric disorder, 
affecting 10% of all men and 18% of women, with rates 
approximately 40% in high-trauma populations, such as 
soldiers in combat, low-income individuals, and those 
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Abstract: The endocannabinoid system is intricately involved in regulation of the neurobiological 

processes, which underlie the symptomatology of posttraumatic stress disorder (PTSD). 

This article discusses the neurobiological underpinnings of PTSD and the use of cannabis for 

treating PTSD in the New Mexico Medical Cannabis Program.
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 living in inner cities.4 PTSD often occurs comorbidly with 
other psychiatric disorders.4 Originally, PTSD was consid-
ered a normative response, related primarily to stressor 
intensity, but individual response to trauma depends on 
stressor characteristics as well as neurobiological factors.5

The endocannabinoid system appears to be involved in 
the extinction of aversive memories, and patients with PTSD 
claim that cannabis use helps alleviate their symptoms.6 
Cannabinoids stimulate receptors in the prefrontal cortex, 
amygdala, and hippocampus, activating signaling pathways, 
which appear to inhibit anxiety.7 Alterations in the endocan-
nabinoid system are seen in depression, including changes 
in levels of cannabinoid 1 (CB1) receptors and endogenous 
CB1 receptor ligands.8 Stimulation of cannabinoid receptors 
enhances stress-coping behaviors and increases spontaneous 
fi ring of serotonergic and noradrenergic neurons in the 
midbrain.9 Phytocannabinoids, including delta 9 tetrahy-
drocannabinol (THC), cannabidiol (CBD), and cannabi-
chromene exert antidepressant-like actions and may be 
useful in the treatment of mood disorders.10

High rates of suicidal behavior have been found among 
patients with PTSD.11 It appears that sensitization of CB1-
receptor-mediated G-protein signaling in the prefrontal 
cortex contributes to the pathophysiology of suicide and 
likely contributes to suicidal behavior.12 The role of the 
endocannabinoid system in the pathophysiology of PTSD 
suggests that cannabinoids may be an effective modality to 
treat both PTSD and suicidal behavior in patients with 
PTSD.11 Many patients in New Mexico’s Medical Cannabis 
 Program for PTSD have reported  reductions in frequency 
and severity of suicidal thoughts at Medical Advisory Board 
meetings. Some reported complete cessation of suicidality.

The military is currently facing an epidemic of suicide, 
and the U.S. Department of Veterans Affairs has called on 
all mental health and substance abuse healthcare providers 
to share responsibility for zero tolerance regarding suicide.13 
An estimated 22 veterans die via suicide daily, accounting 
for at least 22.2% of all reported suicides.14 There were also 
349 suicides among active duty troops in 2012, accounting 
for more deaths than by enemy fi re.15 Developing new treat-
ment modalities for PTSD is critical given the number of 
returning veterans who require psychiatric help and are at 
high risk for suicide.

Raphael Mechoulam, PhD, perhaps the world’s leading 
authority on cannabinoids and the endocannabinoid system, 
points out the following:

“It has been suggested that pharmacologic treat-
ments in psychiatry have been overly reliant on neu-
rotransmitter systems and their agonists. In the last 
several decades, advances in psychopharmacology 

have reduced adverse reactions but have failed to lead 
to major disease improvement. The endocannabi-
noid system may shed new light on the physiologic 
basis of psychiatric diseases, leading to new and more 
effective treatments.”6

■ The neurobiological basis of PTSD
After exposure to a traumatic event, patients may experi-
ence recurring memories of the event, including distress-
ing dreams, dissociative reactions/fl ashbacks, or increased 
stress responses to external cues and physiological reac-
tions to external cues resembling aspects of the trau-
matic event. They try to avoid distressing memories or 
external reminders of the event. They experience negative 
changes in mood and cognition associated with the event 
in addition to marked alterations in arousal and reactiv-
ity, beginning or worsening after the traumatic event. 
These disturbances continue for over 1 month and cause 
signifi cant disturbances in social, occupational, or other 
important areas of function. These disturbances cannot 
be attributable to the physiological effects of substances 
or other medical conditions.3

The broad range of symptoms seen in PTSD have made 
treatment challenging. PTSD involves central neurotrans-
mitter imbalances and neuroanatomical disruptions, with 
potential dysregulation of immune, autonomic, endocrine, 
and cardiovascular function.16 Recent neuroimaging studies 
have helped elucidate the  underlying neurobiological pro-
cesses involved in the symptomatology of PTSD as well as 
the role of the endocannabinoid system in managing these 
neurobiological pathways. CB1 receptor availability is up-
regulated in an amygdala- hippocampal-cortico-striatal 
neural circuit implicated in PTSD and in brain regions 
outside this circuit. This may result from a combination of 
both receptor upregulation and low receptor occupancy by 
anandamide, an endogenous cannabioid. This suggests that 
abnormal CB1 receptor-mediated anandamide signaling is 
implicated in the PTSD etiology.17

PTSD is associated with amygdala dysfunction, the 
anterior cingulate cortex (ACC), the medial prefrontal cor-
tex (mPFC), and the hippocampus. Structural impairments 
include decreased hippocampal volume and decreased ACC 
volume. Dysregulation in threat-related processing in re-
sponse to trauma exposure leads to a cascade of neural 
changes, causing a state of amygdala hyperresponsivity, 
which triggers  hyperarousal and vigilance. Inadequate top-
down control by the mPFC and ACC perpetuates the state 
of amygdala hyperresponsivity, increasing attention to 
trauma- related stimuli.18

The hypothalamic-pituitary-adrenal (HPA) axis coor-
dinates neuroendocrine stress response systems and has been 
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a major focus of scrutiny in patients with PTSD. Exposure 
to stress triggers neurons in the hypothalamic paraven-
tricular nucleus to secrete a corticotropin-releasing hor-
mone, which stimulates the production and release of ad-
renocorticotropic hormone (ACTH) from the anterior 
pituitary. ACTH then stimulates the release of glucocorti-
coids from the adrenal cortex, which modulate metabolism, 
immune function, and brain function to manage stressors. 
Sustained glucocorticoid exposure leads to reduced den-
dritic branching, loss of dendritic spines, and impaired 
neurogenesis of the hippocampus.5

■ Role of the endocannabinoid system in PTSD
THC has a signifi cant and selective impact on amygdala 
reactivity to threat signals in humans.19 Endocannabinoids 
are crucial for the extinction of aversive memories.20,21 Ac-
tivation of CB1 receptors in the amygdala blocks recon-
solidation of aversive memories, which suggests that 
 cannabinoids might help patients with PTSD prevent relapse 
after a stressful experience.22

The endocannabinoid system plays a signifi cant role in 
the function of the prefrontal cortex. The PFC receives and 
 modulates information processing throughout the brain 
and projects to subcortical arousal systems, regulating 
monoamine and cholinergic inputs.23 Activation of can-
nabinoid receptors in the mPFC enhances serotonin 
5- hydroxytryptamine (5-HT) neurotransmission, eliciting 
potent antidepressant effects.24 Disinhibition of excitatory 
projections from the mPFC to  serotonergic neurons in the 
dorsal raphe may underlie antidepressant activity in the 
mPFC.25 The endocannabinoid  system may be involved not 
only in the extinction of conditioned fear but also adapta-
tion to aversive situations in general.26

Cannabinoids have diverse effects on hippocampal mem-
ory and plasticity. The effects of cannabinoids on anxiety ap-
pear to be biphasic, with low doses being anxiolytic and high 
doses being ineffective or possibly anxiogenic.27 However, 
chronic high-dose cannabinoid treatment has been shown to 
induce hippocampal neurogenesis, which may contribute to 
the anxiolytic and antidepressant effects of cannabinoids.28 
Modulation of hippocampal memory and plasticity by target-
ing the endocannabinoid system may aid in the treatment of 
impaired extinction-like processes seen in PTSD.29

Endocannabinoid signaling negatively modulates func-
tion of the HPA axis. Short-term activation of the HPA axis 
is benefi cial to survival; however, long-term activation can 
impact mood, cognition, and metabolism. Chronic activa-
tion of the HPA axis is associated with a variety of neuro-
psychiatric disorders.30

Cannabinoids, through action on both limbic and 
paralimbic brain areas, reduce activity of the amygdala and 

hypothalamus.31 Retrograde endocannabinoid signaling 
in the hypothalamus is responsible for regulating HPA 
output.32 Acute administration of exogenous cannabinoid 
ligands also activates the HPA axis indirectly through an 
increase in serotonergic and noradrenergic neurotransmis-
sion.33 Chronic exposure to desipramine (and perhaps 
other antidepressants and therapies) has been shown to 
upregulate the endocannabinoid system, which, in turn, 
dampens the stress axis in a manner similar to habitua-
tion.34 Endogenous cannabinoid signaling is essential for 
stress adaptation and is fundamental to the intrinsic regu-
lation of the HPA axis.35

■ Discussion
Because PTSD is often diffi cult to treat with a single medi-
cation, it is common to see the use of “drug cocktails,” which 
may cause signifi cant adverse reactions. This may include 
treatment with combinations of antidepressants, antipsy-
chotics, benzodiazepines, anticonvulsants, sedative/hypnot-
ics, and antihypertensives. Cannabis may address symptoms 
across all 3 major symptom clusters in PTSD with few 
clinically signifi cant adverse reactions.

A review by Grant and colleagues found that inhaled 
cannabis is a rapid and effi cient method of delivery for 
THC, allowing for self-titration of medication.36 Although 
cannabis may cause dizziness, anxiety, paranoia, dry 
mouth, fatigue, or weakness, tolerance to adverse reactions 
develops rapidly. There are no reports of fatal overdose 
with cannabis, and long-term use is not associated with 
increased risk of lung or gastrointestinal cancers. There is 
little evidence of  important CYP 450 system drug-drug 
interactions, and the acute medical risks of THC as used 
in clinical trials are low.36

Inhaled cannabis is generally well tolerated and has been 
shown to reduce the pain intensity, decrease anxiety, and 
improve sleep.37 Cannabinoids may reduce or entirely 
 eliminate nightmares; patients using cannabinoids report 
improvement in sleep time, quality of sleep, and reduction 
of daytime fl ashbacks and night sweats.38

Alcohol abuse has been signifi cantly linked to PTSD,39 
and cannabis has been shown to act as a substitute for al-
cohol.40 Many patients with PTSD struggle with alcohol 
abuse, often in an attempt to self-medicate. The majority 
of these patients referred to the Medical Cannabis Program, 
who have co-occurring alcohol abuse issues, have reported 
signifi cantly decreased use, and in many cases, complete 
cessation of alcohol. A patient survey conducted by Berke-
ley Patient’s Group, a medical cannabis dispensary in 
Berkeley, CA, found that 65% of those surveyed reported 
using cannabis as a substitute because it has less adverse 
reactions than alcohol and illicit or prescription drugs.41
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Cannabinoids have been shown to reduce aggressive 
behavior, which has important implications in PTSD.42-44 
Patients commonly report signifi cant reductions in irritabil-
ity and anger. Patients are often accompanied by family 
members, friends, and/or treatment team members who 
confi rm reductions in aggressive behavior.

Many patients with PTSD have co-occurring psychotic 
disorders. Although use of cannabis in patients with schizo-
phrenia has typically been reported to worsen psychosis, 

increases in population cannabis use have not been followed 
by increases in psychotic incidence.45,46 THC has been shown 
to improve symptoms in treatment-refractory patients with 
schizophrenia, including reduction in core psychotic symp-
toms, with no clinically signifi cant adverse effects.45 When 
compared to non-using patients, patients with schizophre-
nia who use cannabis and patients with a history of can-
nabis at fi rst episode of psychosis have superior neuropsy-
chological functioning.47 Medical cannabis patients with 
co-occurring psychotic disorders often report reductions in 
both positive and negative symptoms of schizophrenia, 
which have failed to resolve with traditional antipsychotic 
medications, consistent with the fi nd-
ings of Schwarcz and colleagues.45

Strains of cannabis-containing CBD 
in addition to THC may prevent the 
psychotic-like symptoms sometimes 
caused by strains with high levels of 
THC but a lack of CBD.48 Cannabis of 
the sativa and ruderalis biotypes typi-
cally contain higher levels of CBD and lower levels of THC, 
while indica biotypes tend to have higher levels of THC and 
more variable levels of CBD.49 Unfortunately, fi nding con-
sistent access to CBD-rich strains is diffi cult for many pa-
tients, and fi nding the best strain for any individual is large-
ly a matter of trial and error.

A comprehensive study of 4 legal, medical cannabis 
patients in the federal Investigational New Drug Program 
found only mild changes in pulmonary function associated 
with long-term, heavy use. No functionally signifi cant ad-
verse effects were noted in any other physiologic system 
examined in the study.50 Although changes in pulmonary 
function can be seen with chronic high use of cannabis, 
occasional and low cumulative marijuana use of up to 1 
joint a day for 7 years is not associated with adverse effects 
on pulmonary function.51

New Mexico incorporated a defi nition of “practitioner” 
that allows advanced practice nurses with prescriptive au-
thority to refer patients to the Medical Cannabis Program.52 
Unfortunately, most states with medical cannabis programs 
do not allow advanced practice nurses to refer patients. 
Many providers are not able to refer patients to medical 

cannabis programs due to institutional regulations. Some 
providers may have concerns about potential adverse reac-
tions reported with cannabis. However, for those who are 
able and willing to refer patients to medical cannabis pro-
grams, these programs offer a unique opportunity to inves-
tigate the safety and effi cacy of cannabis while providing 
relief from pain and suffering.

■ Marijuana as medicine
Cannabis is effective in treating PTSD, even when there are 
other co-occurring psychiatric and/or medical disorders. 
The broad range of therapeutic effects seen in treating PTSD 
with cannabis suggests that it may be benefi cial in treating 
other disorders as well. Rather than targeting neurotransmit-
ter systems and their agonists, cannabinoids target the un-
derlying neurobiological processes that lead to imbalances 
in these neurotransmitter systems, helping to return them 
to a state of homeostasis.

As with any medication, caution must be used when 
recommending medical cannabis. Patients should be 
warned of potential risks, including the potential legal and 

occupational repercussions that can arise the use of can-
nabis. Some patients may experience increased levels of 
sedation, anxiety, or paranoia, and cannabis may induce 
psychosis in certain individuals. Many patients may opt to 
use cannabis in spite of these risks.

“Based on evidence currently available, the Schedule I 
classifi cation is not tenable; it is not accurate that cannabis 
has no medical value or that information on safety is lack-
ing.”36 Healthcare providers have an obligation to provide 
the best possible care based on the best available scientifi c 
evidence. Until cannabis is removed from Schedule I of the 
federal CSA, the barriers to controlled clinical trials of 
cannabis in treating PTSD and other medical conditions 
will remain. 
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