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The Intersection of the 
Microbiome-Gut-Brain Axis, 
PTSD, and Ayahuasca in Veterans

JESSE GOULD, KATE PATE, PH.D., AND CHRISTOPHER A. LOWRY, PH.D.

A common theme among those who eventually make their way toward psychedelic 
medicine is the realization that the current standard of care for mental health provides 
few reliably effective treatment options. Many of these same individuals acknowledge 
how little the lay audience and scientific communities seem to understand about 
what it means to be mentally healthy. For American military veterans, coming to 
terms with these kinds of realizations has become a painful and standard part of one’s 
transition process, not to mention the endless paperwork and severely protracted 
timelines associated with their attempts to receive care within the U.S. Department of 
Veterans Affairs (VA). In large part, due to the groundbreaking research from the Mul-
tidisciplinary Association for Psychedelic Studies (MAPS), the scientific community is 
reevaluating the use of certain illicit substances like MDMA and ayahuasca, leading to 
the reemerging discussion of psychedelic-assisted therapy. The tremendous potential 
of these substances is providing hope for countless individuals who seek peace from 
their traumas. Heroic Hearts Project (heroicheartsproject.org) was founded to solve this 
disconnect between the mental health systems of the VA and exciting breakthroughs 
that are happening in psychedelic research.

Given the extreme nature of the profession, members of the military are at much 
higher risk for experiencing trauma and struggling with mental health issues such as 
posttraumatic stress disorder (PTSD), depression, anxiety, and addiction than their ci-
vilian peers. Because of this, the veteran population is a good barometer for measuring 
just how effective current treatment options are at helping individuals work through 
and beyond their traumas and improving mental health. It won’t come as a surprise to 
most people that the current options are severely lacking. According to the latest VA 
report, veterans are 1.5 times more likely to die by suicide than Americans who never 
served in the military. For female veterans, the risk factor jumps to 2.2 times more 
likely (U.S. Department of Veterans Affairs, 2019). These numbers have stayed elevat-
ed for over 15 years, and despite billions of dollars in funding for a variety of federal 
initiatives, the VA has not been successful at effectively addressing veteran suicide. In 
fact, the veteran suicide epidemic may be getting worse: the total number of suicides 
among veterans has increased steadily during four of the last five years on record (U.S. 
Department of Veterans Affairs, 2019).

http://www.heroicheartsproject.org
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The VA’s current standard of care for mental health issues 
like PTSD includes a form of psychotherapy and medication. 
Unfortunately for many veterans, the approach for determin-
ing mental health diagnoses is an overly simplistic psycholog-
ical evaluation. Based on the answers provided, a veteran will 
receive a percentage rating based on the detected severity of 
PTSD. However, there is rarely any discussion of other im-
portant factors in a veteran’s life, like their diet, sleep, quality 
of life, current employment, social support network, and other 
contributing elements. All of our interactions with veterans in 
the Heroic Hearts program strongly suggest that these are all 
important considerations for how well a veteran will adjust to 
a post-military life.

 There are other factors that play a significant role in 
influencing a veteran’s overall mental health, including brain 
trauma, toxic exposures, and pre-military trauma. Standard 
assessments fail to consider and/or measure these factors, 
which is critical because we now know that many symptoms 
of traumatic brain injury (TBI), specifically military-related 
blast trauma, and PTSD overlap, leading to the misdiagnosis of 
PTSD in those suffering from brain injuries. There are a cluster 
of symptoms collectively known as “Operator Syndrome,” of 
which TBI and PTSD can be a part, but 
it’s a complex collection of many factors, 
and it’s affecting our special operations 
community at an alarming rate (Stew-
art & Trujillo, 2020). A partner veteran 
organization, HunterSeven Foundation 
(hunterseven.org), has been dedicated 
to bringing attention to the nuanced 
mental and physical health issues that 
veterans often face due to the extreme 
impact that toxic exposures from burn 
pits and other occupational hazards have 
on the body. It’s nearly impossible to 
consider every exposure, every blast, 
every night of missed sleep that a ser-
vice member accumulates over his or 
her career, but these examples should 
highlight the numerous ways in which the current assessments 
are falling short and potentially leading to misdiagnosing and 
misunderstanding serious issues. 

Many of the veterans who go through our program share 
similar stories about their frustrating experiences with the VA. 
For perspective, the following is one such account from a vet-
eran in the Heroic Hearts program.

After my own issues were starting to negatively 
impact my life I decided to go to the VA in order to 
seek professional therapy. Hours later, I ended up 
walking out of the office, having achieved nothing. 
I was told that I would have to learn to live with 
PTSD. They informed me that they could provide 
me with three therapy sessions but after that I 
would have to be open to going on medication if I 
wished to continue. I wasn’t interested in medica-
tion, so I left. There was no discussion about any 
other aspects of my life or any real assessment of 
the issues I was struggling with.

Unfortunately, stories like these and stories of veterans 
finding themselves with more than ten prescription medica-
tions are far too common.

Through our work at Heroic Hearts Project, we have 
come to realize the breadth of what “mental health” really 
means. Although there can be commonalities among the symp-
toms that veterans experience, each person is unique and should 
be treated as such. Additionally, veterans and all individuals 
should have more agency with regard to their preferences for 
treatment rather than being told what to do. Currently avail-
able prescription medications are certainly a powerful tool and 
should be considered as an option for some, but psychedelics 
provide an alternative that may be more effective in some cases.

Over the years, our proprietary veteran program has 
evolved around this concept, which has primarily focused on 
helping veterans with PTSD find healing through ayahuasca. 

However, we quickly began to realize 
that many of the veterans who came 
to us for healing displayed some, but 
not all, of the symptoms required for a 
PTSD diagnosis according to the Clini-
cian-Administered PTSD Scale (CAPS-
5) from the Diagnostic and Statistical 
Manual of Mental Disorders (DSM-5), 
and yet they were still struggling might-
ily. What the veterans were experiencing 
was more complex and nuanced than 
what the CAPS-5 assessment was mea-
suring, and each person had multiple 
influencing factors that contributed to 
how he or she dealt with trauma. What 
we witnessed was in stark contrast to 
our culture’s stereotype that “problems” 

with veterans are psychological in nature and all stem from one 
or more uniquely stressful or horrific events that imprinted 
on the individual’s mind and subsequently affected behavior. 

Our team believes 
that ayahuasca, when 

administered in a traditional 
ceremonial setting, can be 

extremely effective for
helping veterans overcome 
mental health challenges, 

including PTSD.

In May 2019, the Heroic Hearts veterans group participate in ayahuasca 
ceremonies in this maloka in Tarapoto, Peru. Photo Credit: Jeremy Lock

http://hunterseven.org
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Service-related traumatic events often do play a major role in 
the psychological health of a veteran, but stopping here at the 
explanation is only a partial measure. The majority of the vet-
erans in our program have had some form of combat-related 
trauma, but again, addressing just combat-related experiences 
falls short of a holistic approach to health. We believe that in 
order for veterans to fully heal and experience long-lasting re-
sults, more comprehensive approaches to physical, mental, and 
spiritual health are needed.

 It’s an exciting time to be participating in and studying 
psychedelic research. The field continues to grow, and new 
preclinical and clinical studies are being pursued on a regular 
basis. However, restrictions and legalities have made the re-
search on these important medicines difficult or impossible in 
many parts of the world. With regard to ayahuasca, randomized, 
placebo-controlled clinical trials are few and far between. Ob-
servational research studies and anecdotal reports predominate 
in the literature, but even these are hard to come by. Thus, 
new empirical studies are increasingly important to pursue. 
Our team believes that ayahuasca, when administered in a 
traditional ceremonial setting, can be extremely effective for 
helping veterans overcome mental health challenges, including 
PTSD, and we have observed as much in our few short years 
of existence as an organization. “During the ayahuasca journey, 
individuals can explore sensations, emotions, and thoughts 
associated with trauma, so that symptoms are discharged and 
resolved. Ayahuasca also guides victims to resolve events that 
predispose them to PTSD” (Nielson & Megler, 2014).

The authors of this paper primarily focus on providing 
alternative options for healing to veterans in need. The authors 
also feel compelled to better understand how ayahuasca can 
benefit veterans struggling with PTSD, but also those strug-
gling with TBI or other mental or physical health issues. To 
that end, this team has undertaken a novel study to investigate 
how ayahuasca consumption can lead to changes in the gut 
microbiome in veterans with PTSD, and how psychological, 
biological, and physiological biomarkers are correlated with 
these changes. This research is ongoing and preliminary data 
will be available in early 2021.

When Dr. Kate Pate, an author of this paper, initially ap-
proached Dr. Christopher Lowry, another author of this paper, 
about working with Heroic Hearts Project to evaluate and 
understand the intersection of ayahuasca, the gut microbiome, 
and PTSD, he jumped at the opportunity. His laboratory is 
grounded in the desire to develop novel therapeutic strategies 
to the prevention and treatment of anxiety disorders, affective 
disorders, and trauma- and stressor-related disorders, such as 
PTSD. In particular, Dr. Lowry shares a common interest in 
complementary and integrative health approaches to the treat-
ment of trauma- and stress-related disorders, in part because 
these approaches tend to be more acceptable to many veterans, 
and, while the jury is still out, these complementary and inte-
grative health approaches appear to hold great promise.

 But why study the gut microbiome in association with 
ayahuasca as treatment for PTSD? The interest is founded in 
our growing understanding that the microbiome-gut-brain 
axis plays a role in both physical and mental health. The authors 
are particularly interested in the relationship between the gut 
microbiome, inflammation, and mental health. To understand 
why, it’s important to grasp a few tenets.

 First, inflammation prior to or at the time of trauma 
exposure increases the risk of developing PTSD symptoms. 
For example, in a seminal study, the Marine Resiliency Study 
of 2,600 war zone-deployed Marines, those who had higher 
blood concentrations of C-reactive protein, a biomarker of in-
flammation, at boot camp had higher risk of post-deployment 
PTSD symptoms (Eraly et al., 2014).

 Second, trauma and stressor exposures can alter the gut 
microbiome in ways that favor increases in inflammation. The 
mechanisms involved are not completely understood, but some 
are becoming more clear. One mechanism is through reduc-
tion of what is called “alpha diversity” of the microbiome. The 
consensus is that a microbiome characterized by high alpha 
diversity is a healthy microbiome (McBurney et al., 2019), and 
that stress, by decreasing alpha diversity, makes the gut microbi-
ome more vulnerable to opportunistic pathogens. Opportunis-
tic pathogens can cause gut inflammation, “leaky gut,” resulting 
in translocation of bacteria from the gut into the body, and 
subsequently, systemic inflammation (which can be detected 
by increases in biological signatures of inflammation, including 
C-reactive protein; Myers et al., 2004). A second mechanism 
is that trauma and stressor exposures can increase proliferation 
of “pathobionts”, microorganisms that typically behave them-
selves, but under some conditions become pathogenic (Chow 
et al., 2011; Reber et al., 2016;), leading to the cascade of ef-
fects described above, culminating in increased inflammation.

Inflammation increases stress-induced fear learning 
and impairs acquisition and recall of fear extinction
Although confirmation in human studies is needed (Michopou-
los et al., 2017), evidence suggests that inflammation increases 
stress-induced fear learning and impairs acquisition and recall 
of fear extinction (Doenni et al., 2017; Jones et al., 2015; 
Quiñones et al., 2016; Young et al., 2018). Together, these stud-
ies suggest that targeting inflammation is a rational strategy for 
both the prevention and treatment of PTSD.

The first dose of ayahuasca during a ceremony with a Heroic Hearts veteran 
group in Tarapoto, Peru, in May 2019. Photo Credit: Jeremy Lock
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Hope for microbiome-based interventions
Dr. Lowry and colleagues have recently shown in mouse models that immunization 
with a soil-derived bacterium with anti-inflammatory and immunoregulatory prop-
erties can prevent development of a PTSD-like syndrome (Reber et al., 2016). These 
findings led his laboratory to conduct, together with the Rocky Mountain MIRECC 
in Denver, Colorado, a randomized, double-blind, placebo-controlled clinical trial 
evaluating the feasibility, acceptability, and safety of an eight-week administration of 
an anti-inflammatory and immunoregulatory probiotic in U.S. veterans with PTSD 
and mild TBI (Brenner et al., 2020). Although additional studies with larger group 
sizes are needed, the results show a trend for the probiotic to reduce plasma C-reac-
tive protein concentrations, and a highly significant effect to reduce stress reactivity 
during a psychosocial stress test (Brenner et al., 2020). An alternative approach to 
probiotic administration is whole dietary intervention. Whole dietary interventions 
that increase intake of fruits and vegetables, nuts, seeds, and olive oil (essentially, an 
anti-inflammatory diet) decrease anxiety and depressive symptoms (Firth et al., 2019). 
Although the mechanisms through which whole dietary interventions decrease anx-
iety and depressive symptoms are not clear, increased consumption of diverse plants 
increases the alpha diversity of the gut microbiome (McDonald et al., 2018), and 
therefore may promote stress resilience.

Ayahuasca, the gut microbiome, and PTSD
The impact of ayahuasca on the gut microbiome is unknown. However, the anecdotal 
reports of the transformative effects of ayahuasca on PTSD symptoms lead us to be-
lieve that ayahuasca may impact the gut microbiome, either increasing the diversity of 
the gut microbiome, eliminating pathobionts, or preventing inflammatory responses 
to pathobionts, and that an altered microbiome may play a role in the transformative 
effects of ayahuasca. Thanks to the individuals involved in this collaboration, we can 
begin this journey of discovery, find answers, and, hopefully, help those in need.

The Heroic Hearts veteran group gathers around the opening fire ceremony, discussing intentions for their 
ayahuasca experience in Tarapoto, Peru, in May 2019. Photo Credit: Jeremy Lock
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