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Mitochondrial Bioenergetic Approach to Restore Veteran Vitality: A Feasibility Pilot
Integr Med (Encinitas). 2026 Apr;25(2):48-51.PMCID: PMC13218818

Omowunmi Osinubi 1, Steven Greer 2, Pauline McManus 2, Carrie J Carlson 3, Elijah Sacra 4, Clarissa A
Kussin 4, Helena Chandler 2, Kari Haws 2
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3Avera Medical Group, Sioux Falls, South Dakota, USA.
4Wellness Solutions Group, LLC, Durham, North Carolina, USA.
Introduction

Gulf War lliness (GWI), also termed chronic multisystem illness (CMI), affects 25-35% of Veterans
from the 1990-1991 Gulf War and later deployments, presenting with persistent fatigue, cognitive
issues, musculoskeletal pain, neurological symptoms, and gastrointestinal disturbances. These
symptoms significantly impair long-term quality of life. Although the underlying causes remain
unclear, research suggests contributions from mitochondrial dysfunction, inflammation, and
oxidative stress. Traditional treatments are limited, highlighting the need for whole person
approaches that address upstream biological dysfunction. Functional medicine emphasizes
personalized, Systems based strategies and is aligned with VA Whole Health. Because
mitochondrial impairment may drive bioenergetic deficits seen in GWI, the ME-FELLOWCMI
program (Mitochondrial Enhancement — Functional Medicine and Lifestyle Optimization for Whole
Health in CMI) was developed to target mitochondrial resilience through lifestyle interventions,
nutraceuticals, and integrative therapies.
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Spermidine Attenuates Neuroimmune Dysfunction in Gulf War lliness via Modulation
of the Gut- Brain Axis

Mol Neurobiol. 2026 Apr 10;63(1):556. doi: 10.1007/s12035-026-05763-6.

Ayushi Trivedi 1, Subhajit Roy 1, Madhura More 1, Dipro Bose 1, Punnag Saha 1 2, Ram Kumar 1 3, Subham
Sarkar 1, Jonathan Skupsky 3, Ashok Tuteja 4, Kimberly Sullivan 5, Nancy Klimas 6 7, Saurabh Chatterjee 8
910
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3Long Beach VA Medical Center, Long Beach, CA, 90288, USA.
4Division of Gastroenterology, School of Medicine, University of Utah, Salt Lake City, UT, 84132, USA.

5Department of Environmental Health, School of Public Health, Boston University, 715 Albany St. T4W,
Boston, MA, 02130, USA.

6Institute for Neuro-lImmune Medicine, Nova Southeastern University, Fort Lauderdale, FL, 33314, USA.
7Geriatric Research and Education Clinical Center, Miami VA Healthcare System, Miami, FL, 33125, USA.
8Environmental Health and Disease Laboratory, Department of Environmental and Occupational Health, Joe

C. Wen School of Population & Public Health, University of California, Irvine, CA, 92697, USA.
saurabhc@hs.uci.edu.

9Long Beach VA Medical Center, Long Beach, CA, 90288, USA. saurabhc@hs.uci.edu.

10Division of Infectious Diseases, School of Medicine, University of California, Irvine, CA, 92697, USA.
saurabhc@hs.uci.edu.

Abstract

Gulf War illness (GWI1) affects nearly one-third of US veterans deployed during the 1990-1991 Gulf
War (GW) and is characterized by chronic fatigue, neuroinflammation, and gut dysbiosis. Through
comprehensive fecal metabolomics sequencing, our lab previously reported the depletion of
beneficial metabolites including spermidine in the preclinical GWI mouse model. Spermidine is an
endogenously synthesized polyamine known for its anti-inflammatory and mucosal barrier
protective effects in various pathological diseases. Given its established role in mitigating intestinal
inflammation and maintaining homeostasis, this study investigated the therapeutic potential of
spermidine in a persistent (22 weeks) GWI mouse model, with a specific focus on gut-brain axis
regulation. Our results demonstrated that spermidine effectively restored both microbial richness
and diversity by selectively enriching beneficial bacterial taxa and suppressing growth of
opportunistic pathogens, which are otherwise dysregulated following exposure to GW chemicals.
Spermidine treatment also improved gut epithelial barrier integrity and reduced epithelial release of
high-mobility group box 1 (HMGB1) into systemic circulation. Recent studies on GWI have
implicated a critical role of gut-derived damage-associated molecular patterns (DAMPs), particularly
HMGB1 in mediating neuroinflammation. Our findings indicate that systemic levels of HMGB1
critically influence the extent of blood-brain barrier (BBB) disruption and subsequent microglial
activation. Mechanistically, spermidine activated intestinal aryl hydrocarbon receptor (AhR)/nuclear
factor erythroid 2-related factor 2 (Nrf2)/heme oxygenase-1 (HO-1) signaling, which played a role in
limiting intestinal HMGB1 release and suppressing downstream receptor for advanced glycation
end-product (RAGE)-mediated microglial activation in the brain. In vitro results indicate spermidine
promoted AhR/Nrf2 nuclear translocation which reduced LPS-induced HMGB1 release from primary
intestinal epithelial cells (IECs), effects abrogated by AhR inhibition. Additionally, we observed that
HMGB1 directly induces microglial activation via RAGE receptors in immortalized microglial (IMG)
cell lines in a dose-dependent manner. These results demonstrate that spermidine decreases
neuroinflammation by modulating gut-brain axis pathophysiology associated with GWI. Together,
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this study demonstrates the therapeutic role of spermidine in ameliorating systemic and
neurological disturbances in GWI.
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Toxic exposure and rates of suicidal thoughts and behaviors among U.S. military
veterans

Psychiatry Res. 2026 Apr 15:362:117172. doi: 10.1016/j.psychres.2026.117172. Online ahead of
print.

Kyle J Bourassa 1, Mallory Stephenson 2, Paul A Dennis 3, Tapan A Patel 4, Shannon M Nugent 5, Pujan
Patel 6, Xue J Qin 7, Chris Chatzinakos 8, Peter B Barr 8, Tim B Bigdeli 8, Elizabeth R Hauser 9, Allison E
Ashley-Koch 10, Million Veteran Program 11, Jean C Beckham 12, Nathan A Kimbrel 13
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3VA Health Services Research and Development Center of Innovation to Accelerate Discovery and Practice
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University School of Medicine, Durham, NC, USA.

4Department of Psychology, Florida State University, USA.

5Center to Improve Veteran Involvement in Care, Portland VA Medical Center, USA; Department of
Psychiatry, Oregon Health & Science University, USA.

6VA Health Services Research and Development Center of Innovation to Accelerate Discovery and Practice
Transformation, Durham VA Health Care System, USA.

7Cooperative Studies Program Epidemiology Center, Durham VA Health Care System, USA.

8VA New York Harbor Healthcare System, USA; Department of Psychiatry and Behavioral Sciences, SUNY
Downstate Health Sciences University, USA.

9Duke Molecular Physiology Institute, Duke University Medical Center, Durham, NC, USA; Department of
Biostatistics and Bioinformatics, Duke University Medical Center, Durham, NC, USA.

10Duke Molecular Physiology Institute, Duke University Medical Center, Durham, NC, USA; Department of

Medicine, Biostatistics and Bioinformatics and Molecular Genetics and Microbiology, Duke University Medical
Center, USA.

11VA Mid-Atlantic Mental lliness Research, Education and Clinical Center, Durham VA Health Care System,
USA.

12VA Mid-Atlantic Mental lliness Research, Education and Clinical Center, Durham VA Health Care System,
USA; Department of Psychiatry and Behavioral Sciences, Duke University School of Medicine, Durham, NC,
USA.

13VA Mid-Atlantic Mental lliness Research, Education and Clinical Center, Durham VA Health Care System,
USA; VA Health Services Research and Development Center of Innovation to Accelerate Discovery and
Practice Transformation, Durham VA Health Care System, USA; Department of Psychiatry and Behavioral
Sciences, Duke University School of Medicine, Durham, NC, USA.

Abstract

Exposure to toxic substances has been linked to poorer mental health among U.S. military veterans
broadly, but less is known about specific psychiatric outcomes, such as suicidal thoughts and
behaviors (STBs). In the current observational cohort study, we investigated toxic exposure and
STBs using data from 248,926 veterans enrolled in the Million Veteran Program (MVP). Exposures
to nine toxins (Agent Orange, chemical/biological weapons, anthrax vaccine, solvents/fuels,
petroleum combustion products, lead, other metals, pesticides, and open-air burn pits) were
assessed using self-report, and subsequent health records were used to assess STBs. Veterans
with more toxic exposures were more likely to have STBs (OR = 1.17, 95% CI [1.16, 1.18], p <
.001). In secondary analyses, we found associations were comparable (1.11 < ORs < 1.19) across
major service cohorts in the MVP (pre-Vietnam, Vietnam, post-Vietham, Gulf War, and post-9/11
eras). We also present rates and associations for specific toxic exposures, associations for specific
categories of STBs, and show that PTSD and depressive symptoms accounted for the association
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between toxic exposure and STBs. Our results suggest that veterans who report more toxic
exposure are also more likely to have STBs, and this association can be interpreted as a broader
association between toxic exposure and poorer mental health. Future research is needed to
determine whether toxic exposure might interact with genetic vulnerability to predict STBs for
veterans, as well as how toxic exposure might result in increased risk for STBs.
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lliness perceptions and behavioural responses as mechanisms of change in
problem-solving treatment for Veterans with Gulf War lliness

Br J Health Psychol. 2026 May;31(2):e70062. doi: 10.1111/bjhp.70062.

Laura M Lesnewich 1, Darren M Winograd 1 2, Shou-En Lu 1 3, Karen S Quigley 4, Wilfred R Pigeon 5 6,
David R Litke 1 7, Drew A Helmer 8 9, Lisa M McAndrew 1
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East Orange, New Jersey, USA.

2Department of Educational and Counseling Psychology, University at Albany, State University of New York,
Albany, New York, USA.

3Department of Biostatistics and Epidemiology, Rutgers School of Public Health, Piscataway, New Jersey,
USA.

4Department of Psychology, Northeastern University, Boston, Massachusetts, USA.

5VISN 2 Center of Excellence for Suicide Prevention, Veterans Affairs Finger Lakes Healthcare System,
Canandaigua, New York, USA.

6Department of Psychiatry, University of Rochester Medical Center, Rochester, New York, USA.
7Department of Rehabilitation Medicine, NYU Grossman School of Medicine, New York, New York, USA.

8Center for Innovations in Quality, Effectiveness & Safety (IQUESt), Michael E. DeBakey Veterans Affairs
Medical Center, Houston, Texas, USA.

9Department of Medicine, Baylor College of Medicine, Houston, Texas, USA.
Abstract

Objective: Persistent 'medically unexplained' physical symptoms and syndromes (PPS), an
umbrella term for symptom-based conditions with poorly understood pathophysiology and aetiology,
disproportionately impact Gulf War Veterans. Behavioural interventions are efficacious and
recommended as first-line treatments for PPS, but the mechanisms by which these interventions
work remain unknown. This study sought to identify mechanisms of change that make problem-
solving treatment (PST) efficacious for Veterans living with Gulf War lliness (GWI), a common form
of PPS among Veterans who served in Operations Desert Shield/Storm.

Methods: Veterans with GWI were randomized to receive either PST or an active control
intervention. Analyses focused on the 135 Veterans who were randomized to the PST condition.
Outcomes of interest included disability, depressive symptoms, and physical symptoms.
Threatening and protective illness perceptions as well as maladaptive and adaptive behavioural
responses to illness were analysed as mechanisms of change (i.e., mediators) of these outcomes
over time in single-arm mediation models.

Results: All three outcomes were mediated by reduced threatening illness perceptions (p-values
.032-.047) and reduced maladaptive behavioural responses (all-or-nothing and limiting responses;
p-values .004-.007). Changes in protective iliness perceptions and adaptive behavioural responses
to illness were not significant mediators of PST outcomes.

Conclusions: Consistent with the cognitive behavioural model of PPS and the Common-Sense
Model of Self-Regulation, changes in negative illness perceptions and behavioural responses may
act as mechanisms of change in PST for GWI.
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Unraveling the genetics of gulf war illness in diverse participants enrolled in the
million veteran program

Hum Mol Genet. 2026 May 11;35(8):ddaf075. doi: 10.1093/hmg/ddaf075.

Gita A Pathak 1 2, Dora Koller 1 2, Brenda Cabrera-Mendoza 1 2, Alice B S Nono Djotsa 3 4, Frank R Wendt
125 6, Antonella De Lillo 1, Eleni Friligkou 1 2, Jun He 1, Manuela R Kouakou 1, Linh M Duong 1 2,
Jacqueline Vahey 7 8, Lea Steele 9, Rachel Quaden 10, Kelly M Harrington 10 11, Sarah T Ahmed 3 4, J
Michael Gaziano 10 12, John Concato 13 14, Hongyu Zhao 1 15, Krishnan Radhakrishnan 1 16, Joel
Gelernter 1 2, Elizabeth Gifford 7 17, Mihaela Aslan 1 13, Drew A Helmer 3 4, Elizabeth R Hauser 7 18,
Renato Polimanti 1 2

Affiliations

1Cooperative Studies Program Clinical Epidemiology Research Center (CSP-CERC), VA Connecticut
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2Department of Psychiatry, Yale University School of Medicine, 60 Temple St, New Haven, CT 06510, United
States.

3Center for Innovations in Quality, Effectiveness, and Safety (IQUESt), Michael E. DeBakey VA Medical
Center, 2002 Holcombe Blvd, Houston, TX 77030, United States.

4Department of Medicine, Baylor College of Medicine, 1 Baylor Plz, Houston, TX 77030, United States.
5Department of Anthropology, University of Toronto, 19 Russell St, Mississauga, ON M5S 252, Canada.

6Biostatistics Division, Dalla Lana School of Public Health, University of Toronto, 155 College St, Toronto, ON
M5S 3E3, Canada.

7VA Cooperative Studies Program Epidemiology Center-Durham, Department of Veterans Affairs, 508 Fulton
St, Durham, NC 27705, United States.

8Computational Biology and Bioinformatics Program, Duke University, 40 Duke Medicine Circle, Durham, NC
27710, United States.

9Veterans Health Research Program, Yudofsky Division of Neuropsychiatry, Department of Psychiatry and
Behavioral Sciences, Baylor College of Medicine, 1977 Butler Blvd., Houston, TX 77030, United States.

10Massachusetts Veterans Epidemiology Research and Information Center (MAVERIC), VA Boston
Healthcare System, 150 S Huntington Ave, Boston, MA 02130, United States.

11Department of Psychiatry, Boston University Chobanian & Avedisian School of Medicine, 801
Massachusetts Ave, Boston, MA 02118, United States.

12Department of Medicine, Brigham and Women's Hospital, Harvard Medical School, 75 Francis St, Boston,
MA 02115, United States.

13Department of Internal Medicine, Yale University School of Medicine, 330 Cedar St, New Haven, CT
06510, United States.

14Food and Drug Administration, 10903 New Hampshire Ave, Silver Spring, MD 20993, United States.

15Department of Biostatistics, Yale University School of Public Health, 60 College St, New Haven, CT 06510,
United States.
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17Center for Child and Family Policy, Duke Margolis Center for Health Policy, Duke University Sanford
School of Public Policy, 230 Science Drive, Durham, NC 27708, United States.

18Department of Biostatistics and Bioinformatics, Duke Molecular Physiology Institute, Duke University, 300
N Duke St, Durham, NC 27705, United States.

Abstract

Gulf War lliness (GWI) is a multi-symptom chronic condition that affects Veterans who served in the
1990-1991 Gulf War (GW). To generate novel information about GWI pathogenesis, we used
genome-wide data available from 33 523 Veterans of diverse ancestral backgrounds who served
during the 1990-1991 Gulf War era (34% deployed). Polygenic score (PGS) analysis showed GWI
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pleiotropy for several traits with the strongest evidence for type-2 diabetes (T2D), anxiety, and
depression. While T2D PGS was associated with higher GWI odds in GW Veterans, anxiety and
depression PGSs were associated with higher odds of GWI in non-deployed GW-era Veterans.
Seven independent variants were identified (P < 5 x 10-8). Two of them were supported by
independent transcriptomic and phenome-wide analyses. Rs4675853 was associated with AGXT,
MAB21L4, and ATG4Btranscriptomic regulation and with sex hormone-binding globulin levels.
Rs138168412 was associated with AOPEPtranscriptomic regulation and with respiratory function
and physical strength. The TWAS identified five additional loci such as CEMIPin the cerebellum and
SNCGin the adrenal gland. The results provide a comprehensive assessment of the polygenic
architecture of GWI research definitions, identifying mechanisms potentially relevant to the disease
pathogenesis.
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Physical Activity and Suicidal Ideation Among Gulf War Era Veterans

Am J Lifestyle Med. 2025 May 14;20(6):919-929. doi: 10.1177/15598276251339062. eCollection
2026 Aug.

E McRae Calhoun 1, Jack D Wiese 1, Samantha J Meckes 2 3 4, Jeremy L Grove 5, Kirsten H Dillon 2 3 5,
Mary J Pugh 6 7, Nathan A Kimbrel 2 4 5, Tate F Halverson 2 3
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3Veterans Affairs Mid-Atlantic Region Mental lliness Research, Education, and Clinical Center, Durham, NC,
USA (SJM, KD, TH).

4V A Health Services Research and Development Center of Innovation to Accelerate Discovery and Practice
Transformation, Durham, NC, USA (SJM, NAK).

5Department of Psychiatry and Behavioral Sciences, Duke University School of Medicine, Durham, NC, USA
(KD, NAK).

6VA Salt Lake City Healthcare System, Salt Lake City, UT, USA (MJP).

7School of Medicine, Department of Medicine, University of Utah, Salt Lake City, UT, USA (MJP).

Abstract

This study from a national sample of Gulf War Veterans (N = 1098) examined the association
between physical activity level and (a) past-year suicidal ideation and (b) risk for suicidal behavior
as defined by a score of > 7 on the Suicidal Behaviors Questionnaire-Revised. Forty-eight percent
of the sample self-reported an active activity level based on items from the Rapid Assessment of
Physical Activity. Twenty-four percent of underactive veterans reported suicidal ideation in the past
year compared to 12% of active veterans. Results of logistic regression models indicated that
physical activity level was uniquely related to suicidal ideation (OR = 0.63, 95% CI 0.43-0.91) and
high risk of suicidal behavior (OR = 0.66, 95% CI 0.44-1.00) after accounting for key covariates
known to be associated with suicide risk including pain, self-rated health, depression, posttraumatic
stress disorder, alcohol and substance use disorder, nonsuicidal self-injury, and current
psychosocial functioning.
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Tai Chi and wellness for Gulf War lliness: Combined analysis of in-person and
remote randomized controlled trials

J Psychiatr Res. 2026 Jun:197:97-106. doi: 10.1016/].jpsychires.2026.02.045. Epub 2026 Feb 25.

Craig P Polizzi 1, Thomas M Crow 2, Maria Ting 2, Cameron Busser 2, Anica Pless Kaiser 3,
Chenchen Wang 4, DeAnna L Mori 5, Barbara L Niles 6
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Abstract

Background: Veterans with Gulf War lliness (GWI) experience a wide range of physical,
neurological, cognitive, and mood complications that can lead to distressing psychological
symptoms. Despite its debilitating impact on physical and psychological functioning, effective
treatment options for GWI remain limited. Tai Chi, an ancient Chinese mind-body practice, may be
efficacious in reducing GWI symptoms and associated mental health challenges. The present study
combined data from two randomized controlled trials (RCTs) examining a Tai Chi group intervention
relative to a Wellness comparison group intervention. Primary outcomes were GWI symptoms
(health symptoms, pain interference, fatigue, and depressed mood), with secondary outcomes
including anxiety, stress, sleep disturbances, mindfulness, health-related quality of life, and PTSD
symptoms. We also evaluated whether treatment delivery modality (in-person versus remote)
influenced outcomes.

Methods: Participants were 114 veterans with GWI and chronic pain. They completed self-report
measures at baseline, posttreatment, 3-month follow-up, and 9-month follow-up.

Results: Preliminary multilevel modeling indicated that treatment modality (in-person versus
remote) did not significantly influence outcomes. Both Tai Chi and Wellness interventions were
associated with improvements in health symptoms, pain interference, depression, anxiety,
mindfulness, mental and physical health-related quality of life, and PTSD symptoms.

Conclusions: Tai Chi and Wellness group interventions may demonstrate similar efficacy in
improving GWI symptoms and mental health outcomes among veterans with GWI and chronic pain.
These interventions can be delivered in-person and remotely with comparable therapeutic benefits,
offering flexible and accessible treatment options for this underserved population.
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Observational and genetically-informed characterization of Gulf War lliness
symptoms in 1990-1991 Gulf War deployed Veterans and non-deployed Gulf War Era
Veterans

Environ Health. 2026 Jun 11. doi: 10.1186/s12940-026-01316-5. Online ahead of print.
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Abstract

Background: Gulf War lliness (GWI) has been identified in more than 20% of Veterans following
military service in the 1990-1991 Gulf War (GW). Unfortunately, after several decades, GWI
pathogenesis remains unclear and the patterns of GWI symptom co-occurrence are still poorly
understood.

Methods: This population-based case-control study included 34,179 (16% females; 34% GW
deployed; mean age 61 years) Veterans enrolled in the Million Veteran Program (MVP) who were
active-duty military personnel in 1990-1991. We analyzed 14 GWI symptoms in GW-deployed and
non-deployed GW-Era Veterans. Multivariable generalized linear models were used to estimate
GWI symptom associations with demographic factors and deployment status. Correlation, factor,
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and network analyses were performed to examine the underlying structure of GWI symptoms. In
addition, polygenic risk score and one-sample Mendelian randomization analyses were conducted
to evaluate the genetically inferred effects of health-related traits on symptom factors.

Results: Among 14 GWI symptoms, joint pain had the highest prevalence in both GW deployed
(86%) and non-deployed GW-Era Veterans (79%). The median age of symptom onset ranged from
38 to 46 years among deployed Veterans and from 45 to 54 years among non-deployed Veterans.
Factor analysis identified a five-factor latent structure as the best-fit model for GWI symptoms, and
latent class analysis classified Veterans into seven symptom classes. The network of GWI
symptoms showed that fatigue had the largest closeness and betweenness and had more edges in
deployed Veterans. Younger age, female sex, non-European descent, lower educational
attainment, enlisted rank, and GW deployment, as well as multiple GW-related exposures in
deployed Veterans, were associated with increased GWI symptom burden. Genetic liability to
multiple health-related outcomes, including type 2 diabetes (T2D) and posttraumatic stress disorder
(PTSD), showed putative causal effects on GWI-symptom factors, with the T2D effect being larger
in deployed Veterans and the PTSD effect being larger in non-deployed Veterans.

Conclusions: The present findings demonstrate differences in symptom onset between deployed
and non-deployed GW Veterans. They also reinforce the importance of symptom clusters of
relevance to GWI, associations between deployment-specific exposures and symptom burden, and
different genetic linkages underlying symptoms for deployed and non-deployed groups.
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Association between deployment and Gulf War lliness and adverse COVID outcomes
in a nationwide cohort of 1990-1991 Gulf Era war veterans in the VA's Million Veteran
Program
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Abstract

Background: U.S. military veterans deployed to the Persian Gulf to serve in the 1990-1991 Gulf War
(GWVs) have expressed concerns about potential increased risk of experiencing adverse COVID-
related health outcomes given broad near-unique exposure to multiple diverse toxic agents during
deployment and ongoing ~30% prevalence of Gulf War lliness (GWI+), a chronic, medically
unexplained multi-symptom disorder associated with inflammation and immune dysregulation.

Methods: We conducted a retrospective study in the largest nationwide research cohort of 1990-
1991Gulf War era veterans (GWEVs) enrolled in the VA's nationwide Million Veteran Program
(MVP) to interrogate: 1) if deployed GWVs had increased risk for testing positive for novel SARS-
CoV-2 infection (COVID+), COVID-related hospitalization, ICU admission, or death in 2020 (pre-
vaccine period); and 2) if deployed GWVs with GWI+ had particularly increased susceptibility.
COVID outcomes ascertained using VA's COVID Data Resource; GWI+ determined using CDC
severe criteria in surveyed GWV subcohort.

Findings: Our overall GWEYV cohort (N = 136,868) had mean age 60.7 years, with 84% male, 27%
African-American, and 22% deployed; n = 26,141 COVID-tested in 2020. COVID test-positivity
(COVID+) was slightly higher in deployed GWVs (18.8% vs. 17.2% in non-deployed GWEVs, p =
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0.005). In multivariable logistic models, there were neither strong nor significant associations
between deployment and testing COVID+, COVID-related hospitalization or ICU admission
(adjusted [adj] ORs ranged from 0.90-1.06, all p-values >0.05), nor significant differences in
COVID-related mortality. Preliminary analysis in our pre-pandemic surveyed deployed GWV
subcohort (N = 1,643 COVID-tested, 39% GWI+, 18.4% testing-COVID+, 10.6% COVID+
hospitalized) suggested GWI+ potentially associated with significantly increased COVID-
hospitalization risk (adjOR=2.21, 95%CIl: 1.02-4.81, p = 0.04); though no significant excess was
observed for COVID-related ICU admission or mortality.

Conclusions: Our findings demonstrated that overall deployment to serve in the 1990-1991 Gulf
War was not associated with increased COVID-related health risks among Gulf War era veterans
using VA healthcare system in early pre-vaccine pandemic era. Preliminary findings suggesting
association between Gulf War lliness and potential increased COVID-related hospitalization risk
among deployed Gulf War veterans in the early pandemic era warrants replication and ongoing
evaluation to assess if it persists in the era of COVID vaccination, oral anti-COVID medications and
new viral variants.
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"Treat us Like Human Beings": Messages and Recommendations to U.S.
Policymakers and Veterans Health Administration Providers from a Qualitative
Inquiry Into the Health Experiences of Gulf War Veterans With Gulf War lliness
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Abstract

Gulf War lliness (GWI) affects many U.S. Veterans of the 1990-1991 Persian Gulf War (GWVs), yet
recognition of the condition and effective treatments remain limited. GWVs with GWI describe
feeling dismissed by institutions tasked with their benefits and healthcare, fueling mistrust and
disengagement. This qualitative study explored the messages GWVs with GWI wished to convey to
the Department of Veterans Affairs (VA) providers and U.S. policymakers. We conducted semi-
structured interviews (2019-2022) with a national sample of 39 GWVs with GWI. Veterans
emphasized persistent challenges in transitioning to VA care, navigating complex disability claims,
and obtaining recognition of GWI as a chronic, service-connected illness. Participants perceived
inequities in recognition, benefits, and other support compared to other service eras, and mistrust in
compensation and pension processes. Finally, central to these GWI narratives was a desire to be
heard, acknowledged, and validated. These findings underscore the importance of Veteran-
informed policies, provider education, and empathetic and cooperative dialogue in restoring trust
and improving care for GWI.
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The comparative ameliorating effects of an amorphous formula of curcumin and a-
glycosyl isoquercitrin on hippocampal dysfunction in a rat gulf war iliness model
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Abstract

Brain dysfunction is a primary symptom of Gulf War illness (GWI). The present study investigated
the effects of an amorphous formula of curcumin (CUR) and a-glycosyl isoquercitrin (AGIQ) on
neurobehaviors and adult neurogenesis and following synaptic plasticity of produced neurons in the
hippocampal dentate gyrus (DG) in a rat GWI model. Ten-week-old rats received GWI-related
chemicals and restraint stress for 28 days; thereafter, animals were fed either a diet without
supplement or mixed with 0.1% CUR or 0.5% AGIQ for 126 days. GWI treatment adversely affected
behavioral endpoints, including novel object recognition, sucrose preference, novelty-suppressed
feeding, and contextual fear conditioning. CUR ameliorated all these effects, while AGIQ caused
anxiety-like behavior and improved fear extinction learning. GWI treatment downregulated NRF2-
KEAP1 pathway-related genes in the DG; both phytochemicals reversed most of these changes.
GWI treatment increased CD68+ and CD163+ microglia populations in the DG hilus; both
phytochemicals reversed the increase of CD68+ microglia. In the neurogenic niche, GWI treatment
decreased GFAP+ neural stem cells but increased DCX+ and PCNA+ cells, decreased hilar SST+
and GAD67+ GABAergic interneurons, and downregulated Pvalb. CUR reversed decreases in
GFAP+ cell and SST+ interneuron numbers. Both phytochemicals increased VGLUT1
immunoreactivity, restored the VGLUT1/VGAT ratio, and upregulated Bdnf, Gria1, Gria2, Gria3,
Slc17a7, Ptgs2, and Mapk1. AGIQ further increased COX2+ cell numbers and upregulated Grin2a,
Grin2b, and Mapk3. In summary, both phytochemicals may have exerted antioxidant effects and
modulated excitatory/inhibitory balance via glutamatergic signaling in GWI animals; CUR was
superior to AGIQ at normalizing aberrant neurobehaviors and neurogenesis.
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