USU The Neurochemical and Anatomical Profile of Resilience

Presenter: Gabriel Vargas'?

Uniformed
Services

Mary C. Vance,?

1. School of Systems of Biology, George Mason University, Fairfax, VA, USA
2. School of Medicine, Uniformed Services University of the Health Science, Bethesda, MD, USA
3. Health, Safety and Work-Life Service Center, United States Coast Guard, Alameda, CA

University

INTRODUCTION BIOMARKERS BRIEF DATA SHEET

Resilience is the ability to successfully adapt to stress and adversity. Resilient individuals are able to return to

normal after being exposed to a traumatic or chronic stressor, thereby minimizing psychopathologies like Sym pathetic System Hormones Hypothala mic-pitu ita ry-ad renal Axis

PTSD, depression, and other psychiatric disorders due to trauma . This is especially important in populations
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that are subject to work-related trauma, such as military service members and first responders.
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High plasma and CNS levels of Neuropeptide Y (NPY) have previously been identified as a biomarker of
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AND (stress AND resilience)” for a total of 47 results. The article, “Adapting to Stress: Understanding the Depression and elevated levels with
Neurobiology of Resilience,” was used as the primary literature source. Then, nine other studies were PTSD
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We also found anatomical markers that may have predictive power to assess resilience. The first involved an k /

in vivo single-photo emission computerized tomography (SPECT) imaging study that showed increased
striatal dopamine transporter (DAT) density in patients with PTSD when compared to traumatized controls
without PTSD". Other anatomical markers included increased gray matter and blood flow to areas involving SPECIAL FORCES QUALIFICATION COURSE ( SFQC )
emotional regulation, notably the amygdala, but also the middle temporal gyrus, right ACC, and subcallosal —

gyrus Special Forces Assessment & Selection Small Unit Tactics (SUT)
(SFAS) /
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Duration: 28 days
Est. Pass Rate: 85%
Longest Sleep Deprivation: 48 hours
Ave Sleep per night: 2 hours

Ave Weight Lost: 6 Ibs

Duration: 42 days
Est. Pass Rate: 81% - 89% pass
Longest Sleep Deprivation: 72 hours

Ave. Weight Lost: 12 Ibs
*Anecdotally the hardest part of the entire course.

Regarding dynamic physiological markers that reflect resilience, we identified ACTH as a neurochemical
marker that was downregulated long-term during experimental studies after exposure to stress status-post a
mindfulness meditation intervention
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Duration: 21 days o) =

Est. Pass Rate: 9% - 20%
Longest Sleep Deprivation: 32 hr
Ave. Weight Lost: 10 Ibs

Duration: 28 days

Est. Pass Rate: 98%

Longest Sleep Deprivation: 72 hours
Average Sleep: 4 hours

Ave. Weight Lost: 15 Ibs

Note: *Course includes physical & mental abuse, sleep deprivation, and food deprivation.

CONCLUSION

Pre-phase Tests
Final Tests

Based on this review, further research is needed to determine if biomarkers change with resilience. One way
to study this would be to track a longitudinal cohort that is voluntarily exposed to trauma. We identified a
special population exposed to voluntary trauma and training during a two-to-three-year course. The Special
Forces, colloquially known as the “Green Berets,” are an ideal cohort for the study because they are:
organized in a cohort, well tracked, conduct a specific training regimen, exposed to controlled physical and

Initial Tests

Post-phase Tests
Pre-phase Tests

Post-phase Tests
Pre-phase Tests

Test serum before and after every iteration for multiple biomarkers & conduct resiliency questionnaire.
mental trauma multiple times, and have a measurable outcome (pass vs fail). Many will then go on to be -Compare the biomarkers between three cohorts- Pass, Fail, or Voluntary Withdrawal (Quit).

exposed to trauma while participating in combat missions around the world.

We hypothesize taking measurements of biomarkers of the cohort during multiple points of the course may Disclaimer: The opinions and assertions contained herein are those of the
reveal a dynamic set of physiologic markers that reflect resilience changes secondary to training. If there isa I I : pimni ! I I

significant correlation, it will further support a “resilient neurochemical profile” and the possibility that authors and do not reflect those of the Uniformed Services University or the
certain interventions can significantly increase resilience. Department of Defense. The authors report no conflict of interest or funding
for this project.



