The Metabolic Breakdown of
Post Traumatic Stress Disorder (PTSD)
and Prevention Strategies

A Webinar with UW/Harborview Abuse & Trauma Center (HATC)

Presented by: Dr. Jennifer Coomes
Based on research by Dr. Jennifer Coomes and Dr. Noel Aldrich
References

Aaseth, J., Roer, G. E,, Lien, L., & Bjerklund, G. (2019). Is there a relationship between PTSD
and complicated obesity? A review of the literature. Biomedicine & Pharmacotherapy, 117,
108834. https://doi.org/10.1016/j.biopha.2019.108834

Coomes, J. (2021). Important biomarkers and nutritional considerations in the clinical
management of PTSD: The role of trauma nutrition and integrative care. ANA Symposium,
September 2021.

Coomes, J. (2022). PTSD, Metabolic Syndrome, & Breast Cancer Connections in Genomics &
Nutrition. Maryland University of Integrative Health, July 2022.

Coomes, J., McGuirk, A. (2022). Alkaline Diet, Gluten Free foods, Methyl Donor Nutrients,
Resveratrol, Curcumin, Benfotiamine, and Magnesium-L-Threonate for reducing
Neuroinflammation in a Healthy Population: An Intervention Design. Maryland University of
Integrative Health, March 2022.

de Oliveira, J. F., Wiener, C. D., Jansen, K., Portela, L. V., Lara, D. R., Souza, L. D. de M., da
Silva, R. A., Moreira, F. P., & Oses, J. P. (2018). Serum levels of interleukins IL-6 and IL-10 in
individuals with posttraumatic stress disorder in a population-based sample. Psychiatry
Research, 260, 111-115. https://doi.org/10.1016/j.psychres.2017.11.061

Farr, O. M., Sloan, D. M., Keane, T. M., & Mantzoros, C. S. (2014). Stress- and PTSD-
associated obesity and metabolic dysfunction: A growing problem requiring further research
and novel treatments. Metabolism - Clinical and Experimental, 63(12), 1463-1468.
https://doi.org/10.1016/j.metabol.2014.08.009

Gandubert, C., Scali, J., Ancelin, M.-L., Carriére, |., Dupuy, A.-M., Bagnolini, G., Ritchie, K.,
Sebanne, M., Martrille, L., Baccino, E., Hermeés, A., Attal, J., & Chaudieu, |. (2016). Biological
and psychological predictors of posttraumatic stress disorder onset and chronicity. A one-
year prospective study. Neurobiology of Stress, 3, 61-67.
https://doi.org/10.1016/j.ynstr.2016.02.002

Gola, H., Engler, H., Sommershof, A., Adenauer, H., Kolassa, S., Schedlowski, M., Groettrup,
M., Elbert, T.,& Kolassa, I.-T. (2013). Posttraumatic stress disorder is associated with an
enhanced spontaneous production of pro-inflammatory cytokines by peripheral blood
mononuclear cells. BMC Psychiatry,13, 40. https://doi.org/10.1186/1471-244X-13-40

Glover, E. M., Jovanovic, T., & Norrholm, S. D. (2015). Estrogen and Extinction of Fear
Memories: Implications for Posttraumatic Stress Disorder Treatment. Biological Psychiatry,
78(3), 178-185. https://doi.org/10.1016/j.biopsych.2015.02.007


https://doi.org/10.1016/j.biopha.2019.108834
https://doi.org/10.1016/j.psychres.2017.11.061
https://doi.org/10.1016/j.metabol.2014.08.009
https://doi.org/10.1016/j.ynstr.2016.02.002
https://doi.org/10.1186/1471-244X-13-40

Hemmings, S. M. J., Malan-Muller, S., van den Heuvel, L. L., Demmitt, B. A., Stanislawski, M.
A., Smith, D.G., Bohr, A. D., Stamper, C. E., Hyde, E. R., Morton, J. T., Marotz, C. A., Siebler,
P. H., Braspenning, M., Van Criekinge, W., Hoisington, A. J., Brenner, L. A., Postolache, T. T.,
McQueen, M. B., Krauter, K. S., ... Lowry, C. A. (2017). The Microbiome in Posttraumatic
Stress Disorder and Trauma-Exposed Controls: An Exploratory Study. Psychosomatic
Medicine, 79(8), 936-946. https://doi.org/10.1097/PSY.0000000000000512Coomes, PTSD and
Metabolic Syndrome Relationships 27

Katrinli, S., Oliveira, N.C.S., Felger, J.C., Michopoulous, V., Smith, A.K. (2022). The role of
the immune system in posttraumatic stress disorder. Transl Psychiatry 12, 313.
https://doi.org/10.1038/s41398-022-02094-7

Kim, T.D., Lee, S., & Yoon, S. (2020). Inflammation in Post-Traumatic Stress Disorder
(PTSD): A Review of Potential Correlates of PTSD with a Neurological Perspective.
Antioxidants, 9(2). https://doi.org/10.3390/antiox9020107

Kolassa, |.-T., Eckart, C., Ruf, M., Neuner, F., de Quervain, D. J., & Elbert, T. (2007). Lack of
cortisol response in patients with posttraumatic stress disorder (PTSD) undergoing a
diagnostic interview. BMC Psychiatry, 7(1), 54. https://doi.org/10.1186/1471-244X-7-54

Koudouovoh-Tripp P, Sperner-Unterweger B. Influence of mental stress on platelet
bioactivity. World J Psychiatry. 2012 Dec 22;2(6):134-47. doi: 10.5498/wjp.v2.i6.134. PMID:
24175179; PMCID: PMC3782187.

Leclercq, S., Forsythe, P., & Bienenstock, J. (2016). Posttraumatic Stress Disorder: Does the
Gut Microbiome Hold the Key? Canadian Journal of Psychiatry. Revue Canadienne de
Psychiatrie, 61(4), 204-213. https://doi.org/10.1177/0706743716635535

Levine, A. B, Levine, L. M., & Levine, T. B. (2014). Posttraumatic Stress Disorder and
Cardiometabolic Disease. Cardiology, 127(1), 1-19. https://doi.org/10.1159/000354910

Mann SK, Marwaha R, Torrico TJ. Posttraumatic Stress Disorder. [Updated 2024 Feb 25]. In:
StatPearls [Internet]. Treasure Island (FL): StatPearls Publishing; 2024 Jan-. Available from:
https://Iwww.ncbi.nim.nih.gov/books/NBK559129/

Mellon, S. H., Gautam, A., Hammamieh, R., Jett, M., & Wolkowitz, O. M. (2018). Metabolism,
Metabolomics, and Inflammation in Posttraumatic Stress Disorder. Biological Psychiatry,
83(10), 866-875. https://doi.org/10.1016/j.biopsych.2018.02.007

Meyer, R. M., Burgos-Robles, A, Liu, E., Correia, S. S., & Goosens, K. A. (2014). A ghrelin-
growth hormone axis drives stress- induced vulnerability to enhanced fear. Molecular
Psychiatry, 19(12), 1284-1294. https://doi.org/10.1038/mp.2013.135

Michopoulos, V., Vester, A., & Neigh, G. (2016). Posttraumatic Stress Disorder: A Metabolic
Disorder in Disguise? Experimental Neurology, 284(Pt B), 220-229.
https://doi.org/10.1016/j.expneurol.2016.05.038

Neigh, G. N., & Ali, F. F. (2016). Co-Morbidity of PTSD and Immune System Dysfunction:
Opportunities for Treatment. Current Opinion in Pharmacology, 29, 104-110.
https://doi.org/10.1016/j.coph.2016.07.011


https://doi.org/10.1038/s41398-022-02094-7
https://doi.org/10.3390/antiox9020107
https://doi.org/10.1186/1471-244X-7-54
https://doi.org/10.1159/000354910

Newton, T. L., Fernandez-Botran, R., Miller, J. J., & Burns, V. E. (2014). Interleukin-6 and
Soluble Interleukin-6 Receptor Levels in Posttraumatic Stress Disorder: Associations with
Lifetime Diagnostic Status and Psychological Context. Biological Psychology, 99, 150- 159.
https://doi.org/10.1016/j.biopsycho.2014.03.009

Ndnez-Rios, D. L., Martinez-Magana, J. J., Nagamatsu, S. T., Andrade-Brito, D. E., Forero, D.
A., Orozco-Castano, C. A., & Montalvo-Ortiz, J. L. (2022). Central and Peripheral Immune
Dysregulation in Posttraumatic Stress Disorder: Convergent Multi-Omics Evidence.
Biomedicines , 10 (5), 1107. https://doi.org/10.3390/biomedicines10051107Coomes, PTSD
and Metabolic Syndrome Relationships 28

Pan, X., Kaminga, A. C., Wen, S. W., Wang, Z., Wu, X., & Liu, A. (2020). The 24-hour urinary
cortisol in post-traumatic stress disorder: A meta-analysis. PLOS ONE, 15(1), e0227560.
https://doi.org/10.1371/journal.pone.0227560

Talbot, L. S., Rao, M. N., Cohen, B. E., Richards, A., Inslicht, S. S., O’Donovan, A., Maguen,
S., Metzler, T. J., & Neylan, T. C. (2015). Metabolic Risk Factors and Posttraumatic Stress
Disorder: The Role of Sleep in Young, Healthy Adults. Psychosomatic Medicine, 77(4), 383-
391. https://doi.org/10.1097/PSY.0000000000000176

van de Wouw, M., Sichetti, M., Long-Smith, C. M., Ritz, N. L., Moloney, G. M., Cusack, A.-M.,
Berding, K., Dinan, T. G., & Cryan, J. F. (2021). Acute stress increases monocyte levels and
modulates receptor expression in healthy females. Brain, Behavior, and Immunity, 94 , 463-
468. https://doi.org/10.1016/j.bbi.2021.03.005

Waite JC, Skokos D. Th17 response and inflammatory autoimmune diseases. Int J Inflam.
2012;2012:819467. doi: 10.1155/2012/819467. Epub 2011 Nov 15. PMID: 22229105;
PMCID: PMC3249891.

Wingenfeld, K., Whooley, M. A., Neylan, T. C., Otte, C., & Cohen, B. E. (2015). Effect of
current and lifetime posttraumatic stress disorder on 24-hour urinary catecholamines and
cortisol: Results from the Mind Your Heart Study. Psychoneuroendocrinology, 52, 83-91.
https://doi.org/10.1016/j.psyneuen.2014.10.023

Functional Matrix References

Adams, P. (2020, May 20). Nutrition and PTSD. ANMJ. https://anmj.org.au/nutrition-and-ptsd/
Chivers-Wilson, K. A. (2006). Sexual assault and posttraumatic stress disorder: A review of
the biological, psychological and sociological factors and treatments. McGill Journal of
Medicine : MUM, 9(2), 111-118. https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2323517/

Du, J., Zhu, M., Bao, H., Li, B., Dong, Y., Xiao, C., Zhang, G. Y., Henter, |., Rudorfer, M., &
Vitiello, B. (2016). The Role of Nutrients in Protecting Mitochondrial Function and
Neurotransmitter Signaling: Implications for the Treatment of Depression, PTSD, and
Suicidal Behaviors. Critical Reviews in Food Science and Nutrition, 56(15), 25660-2578.
https://doi.org/10.1080/10408398.2013.876960

Gola, H., Engler, H., Sommershof, A., Adenauer, H., Kolassa, S., Schedlowski, M., Groettrup,
M., Elbert, T., & Kolassa, |.-T. (2013). Posttraumatic stress disorder is associated with an


https://doi.org/10.1016/j.biopsycho.2014.03.009

enhanced spontaneous production of pro-inflammatory cytokines by peripheral blood
mononuclear cells. BMC Psychiatry, 13, 40. https://doi.org/10.1186/1471-244X-13-40

Hanaway, P. (2013). Mapping the Territory: Using the Functional Medicine Matrix Model. 91.
Retrieved November 28, 2020 from: https://apm-uk.org/apm-
uploads/2013/15th%20April/losp/thursday/Thursday%207-
830%20Hanaway%20Using%20the%20Functional%20Medicine%20Matrix%20Model%20UK%
202013.pdf

Heavy Metals, Nutrients & Mental Health. (n.d.). ZRT Laboratory. Retrieved November 29,
2020, fromCoomes, PTSD and Metabolic Syndrome Relationships 29
https://Iwww.zrtlab.com/blog/archive/heavy-metal-exposure-mental-health/

Kim, J.-H., Lee, Y.-J., & Park, B. (2019). Higher monocyte count with normal white blood cell
count is positively associated with 10-year cardiovascular disease risk determined by
Framingham risk score among community-dwelling Korean individuals. Medicine, 98(17).
https://doi.org/10.1097/MD.0000000000015340

Michopoulos, V., Vester, A., & Neigh, G. (2016). Posttraumatic Stress Disorder: A Metabolic
Disorder in Disguise? Experimental Neurology, 284(Pt B), 220-229.
https://doi.org/10.1016/j.expneurol.2016.05.038

Monsey, M. S., Gerhard, D. M., Boyle, L. M., Briones, M. A., Seligsohn, M., & Schafe, G. E.
(2015). A Diet Enriched with Curcumin Impairs Newly Acquired and Reactivated Fear
Memories. Neuropsychopharmacology, 40(5), 1278-1288.
https://doi.org/10.1038/npp.2014.315

Morrison, F. G., Miller, M. W., Logue, M. W., Assef, M., & Wolf, E. J. (2019). DNA Methylation
Correlates of PTSD: Recent Findings and Technical Challenges. Progress in Neuro-
Psychopharmacology & Biological Psychiatry, 90, 223-234.
https://doi.org/10.1016/j.pnpbp.2018.11.011

Sarilar, M., Koic, E., & Dervinja, F. (2011). Personal experiences of the psoriasis and its
relation to the stressful life events. Collegium Antropologicum, 35 Suppl 2, 241-243.
Smith-Marek, E. N., Durtschi, J., Brown, C., & Dharnidharka, P. (2016). Exercise and Diet as
Potential Moderators Between Trauma, Posttraumatic Stress, Depression, and Relationship
Quality Among Emerging Adults. The American Journal of Family Therapy, 44(2), 53-66.
https://doi.org/10.1080/01926187.2016.1145080

Sornborger, J., Fann, A., Serpa, J. G., Ventrelle, J., R.D.N., M. S., Ming Foynes, M., Carleton,
M., Sherrill, A.M., Kao, L. K., Jakubovic, R., Bui, E., Normand, P., & Sylvia, L. G. (2017).
Integrative Therapy Approaches for Posttraumatic Stress Disorder: A Special Focus on
Treating Veterans. Focus: Journal of Life Long Learning in Psychiatry, 15(4), 390-398.
https://doi.org/10.1176/appi.focus.20170026

Tyagi, E., Agrawal, R., Zhuang, Y., Abad, C., Waschek, J. A., & Gomez-Pinilla, F. (2013).
Vulnerability Imposed by Diet and Brain Trauma for Anxiety-Like Phenotype: Implications for
Post-Traumatic Stress Disorders. PLoS ONE, 8(3).
https://doi.org/10.1371/journal.pone.0057945


https://doi.org/10.1097/MD.0000000000015340

Weaver, T. L., Nishith, P., & Resick, P. A. (1998). Prolonged Exposure Therapy and Irritable
Bowel Syndrome: A Case Study Examining the Impact of a Trauma-Focused Treatment on a
Physical Condition. Cognitive and Behavioral Practice, 5(1), 103-122.
https://doi.org/10.1016/S1077-7229(98)80023-0

Wilson, C. B., McLaughlin, L. D., Nair, A., Ebenezer, P. J., Dange, R., & Francis, J. (2013).
Inflammation and Oxidative Stress Are Elevated in the Brain, Blood, and Adrenal Glands
during the Progression of Post-Traumatic Stress Disorder in a Predator Exposure Animal
Model. PLoS ONE, 8(10). https://doi.org/10.1371/journal.pone.0076146

NEW RESEARCH

Chung, K. H., Chiou, H. Y., & Chen, Y. H. (2017). Associations between serum homocysteine
levels and anxiety and depression among children and adolescents in Taiwan. Scientific
reports, 7 (1), 8330. https://doi.org/10.1038/s41598-017-08568-9

Levine, J., Timinsky, I., Vishne, T., Dwolatzky, T., Roitman, S., Kaplan, Z., Kotler, M., Sela, B.
A., & Spivak,B. (2008). Elevated serum homocysteine levels in male patients with PTSD.
Depression and anxiety, 25 (11), E154-E157. https://doi.org/10.1002/da.20400

de Vries GJ, Lok A, Mocking R, Assies J, Schene A, OIff M. Altered one-carbon metabolism in
posttraumatic stress disorder. J Affect Disord. 2015 Sep 15;184:277-85. doi:
10.1016/j.jad.2015.05.062. Epub 2015 Jun 9. PMID: 26120806.

Shpakov, A. O., Derkach, K. V., & Berstein, L. M. (2015). Brain signaling systems in the Type
2 diabetes and metabolic syndrome: promising target to treat and prevent these diseases.
Future science OA , 1 (3), FSO25. https://doi.org/10.4155/fs0.15.23

Wang, Z., Caughron, B., & Young, M. R. |. (2017). Posttraumatic Stress Disorder: An
Immunological Disorder?. Frontiers in psychiatry, 8 , 222.
https://doi.org/10.3389/fpsyt.2017.00222

O'Donovan, A., Ahmadian, A. J., Neylan, T. C., Pacult, M. A., Edmondson, D., & Cohen, B. E.
(2017). Current posttraumatic stress disorder and exaggerated threat sensitivity associated
with elevated inflammation in the Mind Your Heart Study. Brain, behavior, and immunity, 60,
198-205. https://doi.org/10.1016/j.bbi.2016.10.014

Jeong I. K. (2012). The role of cortisol in the pathogenesis of the metabolic syndrome.
Diabetes & metabolism journal , 36 (3), 207-210. https://doi.org/10.4093/dm;j.2012.36.3.207

Kangas, P., Tikkakoski, A., Uitto, M., Viik, J., Bouquin, H., Niemela, O., Mustonen, J., & Porsti,
I. (2019). Metabolic syndrome is associated with decreased heart rate variability in a sex-
dependent manner: a comparison between 252 men and 249 women. Clinical physiology and
functional imaging , 39 (2), 160-167. https://doi.org/10.1111/cpf.12551

Stuckey, M. |., Tulppo, M. P., Kiviniemi, A. M., & Petrella, R. J. (2014). Heart rate variability
and the metabolic syndrome: a systematic review of the literature. Diabetes/metabolism
research and reviews , 30 (8), 784-793. https://doi.org/10.1002/dmrr.2555


https://doi.org/10.4093/dmj.2012.36.3.207

Kang, S. J., Ha, G. C., & Ko, K. J. (2017). Association between resting heart rate, metabolic
syndrome and cardiorespiratory fitness in Korean male adults. Journal of exercise science
and fitness, 15 (1), 27-31. https://doi.org/10.1016/j.jesf.2017.06.001

Fan, J., Liu, Y., Yin, S., Chen, N., Bai, X., Ke, Q., Shen, J., & Xia, M. (2019). Small dense LDL
cholesterol is associated with metabolic syndrome traits independently of obesity and
inflammation. Nutrition & metabolism, 16 , 7. https://doi.org/10.1186/s12986-019-0334-y

Shi, T. H., Wang, B., & Natarajan, S. (2020). The Influence of Metabolic Syndrome in
Predicting Mortality Risk Among US Adults: Importance of Metabolic Syndrome Even in
Adults With Normal Weight. Preventing chronic disease, 17 , E36.
https://doi.org/10.5888/pcd17.200020

Miranda, O., Fan, P., Qi, X., Yu, Z., Ying, J., Wang, H., Brent, D. A,, Silverstein, J. C., Chen, Y.,
& Wang, L. (2022). DeepBiomarker: Identifying Important Lab Tests from Electronic Medical
Records for the Prediction of Suicide-Related Events among PTSD Patients. Journal of
personalized medicine , 12 (4), 524.

Michopoulos, V., Vester, A., & Neigh, G. (2016). Posttraumatic stress disorder: A metabolic
disorder in disguise?. Experimental neurology, 284 (Pt B), 220-229.
https://doi.org/10.1016/j.expneurol.2016.05.038

Muldoon, M. F., Mackey, R. H., Korytkowski, M. T., Flory, J. D., Pollock, B. G., & Manuck, S. B.
(2006). The metabolic syndrome is associated with reduced central serotonergic
responsivity in healthy community volunteers. The Journal of clinical endocrinology and
metabolism, 91 (2), 718-721. https://doi.org/10.1210/jc.2005-1654

Teixeira, P. F. D. S., Dos Santos, P. B., & Pazos-Moura, C. C. (2020). The role of thyroid
hormone in metabolism and metabolic syndrome. Therapeutic advances in endocrinology
and metabolism, 11, 2042018820917869. https://doi.org/10.1177/2042018820917869

Salam, R., Kshetrimayum, A. S., & Keisam, R. (2012). Testosterone and metabolic syndrome:
The link. Indian journal of endocrinology and metabolism, 16 Suppl 1 (Suppl1), S12-
S19. https://doi.org/10.4103/2230-8210.94248

Averill, L. A., Purohit, P., Averill, C. L., Boesl, M. A., Krystal, J. H., & Abdallah, C. G. (2017).
Glutamate dysregulation and glutamatergic therapeutics for PTSD: Evidence from human
studies. Neuroscience le tters , 649 , 147-155. https://doi.org/10.1016/j.neulet.2016.11.064

Hemmings, S. M. J., Malan-Miiller, S., van den Heuvel, L. L., Demmitt, B. A., Stanislawski, M.
A., Smith, D.G., Bohr, A. D., Stamper, C. E., Hyde, E. R., Morton, J. T., Marotz, C. A., Siebler,
P. H., Braspenning, M., Van Criekinge, W., Hoisington, A. J., Brenner, L. A., Postolache, T. T.,
McQueen, M. B., Krauter, K. S., Knight, R., ... Lowry, C. A. (2017). The Microbiome in
Posttraumatic Stress Disorder and Trauma-Exposed Controls: An Exploratory Study.
Psychosomatic medicine , 79 (8), 936-946. https://doi.org/10.1097/PSY.0000000000000512

Mech, A. W., & Farah, A. (2016). Correlation of Clinical Response With Homocysteine
Reduction During Therapy With Reduced B Vitamins in Patients With MDD Who Are Positive
for <em>MTHFR</em> C677T or A1298C Polymorphism: A Randomized, Double-Blind,
Placebo-Controlled Study. The Journal of Clinical Psychiatry, 77 (5), 3827.
https://doi.org/10.4088/JCP.15m10166



Saeed, A., Shehri, M. A,, Saleb, A. A., Othman, F., Hazmi, M. A., Amri, F. A., Ferwana, M.,
Yousef, M. Z. A., & Turki, M. A. (2020). The association between plasma homocysteine level
and metabolic syndrome: A record-based study of Saudi patients attending King Abdulaziz
Medical City in Riyadh, Saudi Arabia. Saudi Medical Journal , 41 (9), 947-954.
https://doi.org/10.16537/smj.2020.9.25273

Shih, Y.-L., Shih, C.-C., Huang, T.-C., & Chen, J.-Y. (2023). The Relationship between
Elevated Homocysteine and Metabolic Syndrome in a Community-Dwelling Middle-Aged and
Elderly Population in Taiwan. Biomedicines , 11 (2), Article 2.
https://doi.org/10.3390/biomedicines11020378

Murray, S. L., & Holton, K. F. (2022). Effects of a diet low in excitotoxins on PTSD symptoms
and related biomarkers. Nutritional Neuroscience, 0 (0), 1-11.
https://doi.org/10.1080/1028415X.2022.

da Silva, V. C., de Oliveira, A. C., & D’Almeida, V. (2017). Homocysteine and Psychiatric
Disorders. Journal of Inborn Errors of Metabolism and Screening, 5, 2326409817701471.
https://doi.org/10.1177/2326409817701471

Grundy, S. M. (2008). Metabolic Syndrome Pandemic. Arteriosclerosis, Thrombosis, and
Vascular Biology, 28 (4), 629-636. https://doi.org/10.1161/ATVBAHA.107.151092

Casteel, B. (2013). PTSD Linked to Insulin Resistance and Metabolic Syndrome, Early
Markers of Heart Disease. American College of Cardiology. Retrieved March 29, 2023, from
https://lwww.acc.org/about-acc/press-
releases/2013/03/11/19/36/http%3a%2f%2fwww.acc.org%2fabout-acc%2fpress-
releases%2f2013%2f03%2f11%2f19%2f36%2fptsd

Blum, K., Gondré-Lewis, M. C., Modestino, E. J., Lott, L., Baron, D., Siwicki, D., McLaughlin,
T., Howeedy, A., Krengel, M. H., Oscar-Berman, M., Thanos, P. K., Elman, |., Hauser, M.,
Fried, L., Bowirrat, A., & Badgaiyan, R. D. (2019). Understanding the Scientific Basis of Post-
traumatic Stress Disorder (PTSD): Precision Behavioral Management Overrides
Stigmatization. Molecular neurobiology, 56 (11), 7836-7850. https://doi.org/10.1007/s12035-
019-1600-8

News, N. (2021, February 16). Dopamine Is Key to the Mystery of Metabolic Dysfunction in
Psychiatric Patients. Neuroscience News. https://neurosciencenews.com/dopamine-
metabolism-mental-health-17782/

Tian, Y., Ullah, H., Gu, J., & Li, K. (2023). Immune-metabolic mechanisms of post-traumatic
stress disorder and atherosclerosis. Frontiers in Physiology, 14 .
https://www.frontiersin.org/articles/10.3389/fphys.2023.1123692

Murray, S. L., & Holton, K. F. (2022). Effects of a diet low in excitotoxins on PTSD symptoms
and related biomarkers. Nutritional Neuroscience, 0 (0), 1-11.
https://doi.org/10.1080/1028415X.2022.2152932

Low Glutamate Diet . (n.d.). Epidemic Answers. Retrieved March 29, 2023, from
https:/lepidemicanswers.org/getting-started/diet-basics/low-glutamate-diet/

Mayo, L. M., Rabinak, C. A., Hill, M. N., & Heilig, M. (2022). Targeting the Endocannabinoid
System in the Treatment of Posttraumatic Stress Disorder: A Promising Case of Preclinical-


https://doi.org/10.1080/1028415X.2022

Clinical Translation? Biological Psychiatry, 91 (3), 262-272.
https://doi.org/10.1016/j.biopsych.2021.07.019

Griffin, G. D., Charron, D., & Al-Daccak, R. (2014). Post-traumatic stress disorder: Revisiting
adrenergics, glucocorticoids, immune system effects and homeostasis. Clinical &
Translational Immunology, 3 (11), e27. https://doi.org/10.1038/cti.2014.26

Wu, H., & Ballantyne, C. M. (2020). Metabolic Inflammation and Insulin Resistance in Obesity.
Circulation Research , 126 (11), 1549-1564.
https://doi.org/10.1161/CIRCRESAHA.119.315896

Dandona, P., Aljada, A., Chaudhuri, A., Mohanty, P., & Garg, R. (2005). Metabolic Syndrome.
Circulation, 111 (11), 1448-1454. https://doi.org/10.1161/01.CIR.0000158483.13093.9D
Abdelazeem, A. H., Abuelsaad, A. S. A., Abdel-Moniem, A., & Abdel-Gabbar, M. (2021).
Association of metabolic syndrome components with alterations in oxidative stress and
cytokines expression.Coomes, PTSD and Metabolic Syndrome Relationships 33

Journal of Taibah University for Science, 15 (1), 928-940.
https://doi.org/10.1080/16583655.2021.2009680

Mirhafez, S. R., Pasdar, A., Avan, A., Esmaily, H., Moezzi, A., Mohebati, M., Meshkat, Z.,
Mehrad-Majd, H., Eslami, S., Rahimi, H. R., Ghazavi, H., Ferns, G. A., & Ghayour-Mobarhan,
M. (2015). Cytokine and growth factor profiling in patients with the metabolic syndrome.
British Journal of Nutrition, 113 (12), 1911-1919.
https://doi.org/10.1017/S0007114515001038

Zmora, N., Bashiardes, S., Levy, M., & Elinav, E. (2017). The Role of the Immune System in
Metabolic Health and Disease. Cell Metabolism, 25 (3), 506-521.
https://doi.org/10.1016/j.cmet.2017.02.006

Andersen, C. J., Murphy, K. E., & Fernandez, M. L. (2016). Impact of Obesity and Metabolic
Syndrome on Immunity. Advances in nutrition (Bethesda, Md.) , 7 (1), 66-75.
https://doi.org/10.3945/an.115.010207

Mauro, C., De Rosa, V., Marelli-Berg, F., & Solito, E. (2015). Metabolic Syndrome and the
Immunological Affair with the Blood-Brain Barrier. Frontiers in Immunology, 5 .
https://www.frontiersin.org/articles/10.3389/fimmu.2014.00677

Martins, L. M. S., Perez, M. M., Pereira, C. A., Costa, F. R. C., Dias, M. S., Tostes, R.C.,
Ramos, S. G., de Zoete, M. R., Ryffel, B., Silva, J. S., & Carlos, D. (2018). Interleukin-23
promotes intestinal T helper type17 immunity and ameliorates obesity-associated metabolic
syndrome in a murine high-fat diet model. Immunology, 154 (4), 624-636.
https://doi.org/10.1111/imm.12946

Smith, A. D., Fan, A., Qin, B., Desai, N., Zhao, A., & Shea-Donohue, T. (2021). <p>IL-25
Treatment Improves Metabolic Syndrome in High-Fat Diet and Genetic Models of
Obesity</p>. Diabetes, Metabolic Synd rome and Obesity, 14 , 4875-4887.
https://doi.org/10.2147/DMS0.S335761

Koraishy, F. M., Salas, J., Neylan, T. C., Cohen, B. E., Schnurr, P. P., Clouston, S., &
Scherrer, J. F. (2019). "Association of Severity of Posttraumatic Stress Disorder With


https://doi.org/10.1080/16583655.2021.2009680

Inflammation: Using Total White Blood Cell Count as a Marker". Chronic stress (Thousand
Oaks, Calif.) , 3 ,2470547019877651.https://doi.org/10.1177/2470547019877651

Ajdacic-Gross, V., Ajdacic, L., Xu, Y., Muller, M., Rodgers, S., Wyss, C., Olbrich, S., Buadze,
A., Seifritz, E., Wagner, E.-Y. N., Radovanovic, D., von Wyl, V., Steinemann, N., Landolt, M. A.,
Castelao, E., Strippoli, M.-P. F., Gholamrezaee, M. M., Glaus, J., Vandeleur, C., ... von Kanel,
R. (2021). Backtracing persistent biomarker shifts to the age of onset: A novel procedure
applied to men’s and women’s white blood cell counts in post-traumatic stress disorder. Bio
markers in Neuropsychiatry, 4 , 100030. https://doi.org/10.1016/j.bionps.2021.100030

Sousa, R. B. N. de. (2022). Applicability of the Neutrophil/lLymphocyte Ratio in Behavioral
Studies. International Journal of Blood Research and Disorders, 9 (1), 075.
https://doi.org/10.23937/2469-5696/1410075

Wu, H., & Ballantyne, C. M. (2020). Metabolic Inflammation and Insulin Resistance in Obesity.
Circulation Research , 126 (11), 1549-1564.
https://doi.org/10.1161/CIRCRESAHA.119.315896

Andersen, C. J., Murphy, K. E., & Fernandez, M. L. (2016). Impact of Obesity and Metabolic
Syndrome on Immunity. Advances in nutrition (Bethesda, Md.) , 7 (1), 66-75.
https://doi.org/10.3945/an.115.

DiNicolantonio, J. J., & O’Keefe, J. H. (2021). Low-grade metabolic acidosis as a driver of
insulin resistance. Open Heart , 8 (2), e001788. https://doi.org/10.1136/openhrt-2021-001788

NEUROINFLAMMATION

Abraham, J., & Johnson, R. W. (2009). Consuming a diet supplemented with resveratrol
reduced infection-related neuroinflammation and deficits in working memory in aged mice.
Rejuvenation Research, 12(6), 445-453. https://doi.org/10.1089/rej.2009.0888

Alabdali, A., Al-Ayadhi, L., & El-Ansary, A. (2014). A key role for an impaired detoxification
mechanism in the etiology and severity of autism spectrum disorders. Behavioral and Brain
Functions, 10(1), 14. https://doi.org/10.1186/1744-9081-10-14 (Links to an external site.)

Almanza-Aguilera, E., Hernaez, A., Corella, D., Aguayo, D. M., Ros, E., Portolés, O., Valussi,
J., Estruch, R., Coltell, O., Subirana, |., Salas-Salvado, J., Ruiz-Canela, M., de la Torre, R.,
Nonell, L., Fit6, M., & Castaner, O. (2020). Transcriptional response to a Mediterranean diet
intervention exerts a modulatory effect on neuroinflammation signaling pathway. Nutritional
Neuroscience, 1-10. https://doi.org/10.1080/1028415X.2020.1749334 (Links to an external
site.)

Angiulli, F., Conti, E., Zoia, C. P., Da Re, F., Appollonio, I., Ferrarese, C., & Tremolizzo, L.
(2021). Blood-Based Biomarkers of Neuroinflammation in Alzheimer’s Disease: A Central
Role for Periphery? Diagnostics, 11(9), 1525. https://doi.org/10.3390/diagnostics11091525

Aronica, L., Ordovas, J. M., Volkov, A., Lamb, J. J., Stone, P. M., Minich, D., Leary, M., Class,
M., Metti, D., Larson, I. A., Contractor, N., Eck, B., & Bland, J. S. (2022). Genetic Biomarkers
of Metabolic Detoxification for Personalized Lifestyle Medicine. Nutrients, 14(4), 768.
https://doi.org/10.3390/nu14040768



Bozic, |., Savic, D., Laketa, D., Bjelobaba, |., Milenkovic, |., Pekovic, S., Nedeljkovic, N., &
Lavrnja, . (2015). Benfotiamine Attenuates Inflammatory Response in LPS Stimulated BV-2
Microglia. PLOS ONE, 10(2), e0118372. https://doi.org/10.1371/journal.pone.0118372

Brown, R. C., Lockwood, A. H., & Sonawane, B. R. (2005). Neurodegenerative Diseases: An
Overview of Environmental Risk Factors. Environmental Health Perspectives, 113(9), 1250-
1256. https://doi.org/10.1289/ehp.7567

Carnauba, R. A., Baptistella, A. B., Paschoal, V., & Hubscher, G. H. (2017). Diet-Induced Low-
Grade Metabolic Acidosis and Clinical Outcomes: A Review. Nutrients, 9(6).
ttps://doi.org/10.3390/nu9060538

Cavaliere, G., Trinchese, G., Penna, E., Cimmino, F., Pirozzi, C., Lama, A., Annunziata, C.,
Catapano, A., Mattace Raso, G., Meli, R., Monda, M., Messina, G., Zammit, C., Crispino, M., &
Mollica, M. P. (2019). High-Fat Diet Induces Neuroinflammation and Mitochondrial
Impairment in Mice Cerebral Cortex and Synaptic Fraction. Frontiers in Cellular
Neuroscience, 13. https://www.frontiersin.org/article/10.3389/fncel.2019.00509 (Links to an
external site.)

DiSabato, D., Quan, N., & Godbout, J. P. (2016). Neuroinflammation: The Devil is in the
Details. Journal of Neurochemistry, 139(Suppl 2), 136-153.
https://doi.org/10.1111/jnc.13607Coomes, PTSD and Metabolic Syndrome Relationships 35

Fontana, L., Ghezzi, L., Cross, A. H., & Piccio, L. (2021). Effects of dietary restriction on
neuroinflammation in neurodegenerative diseases. Journal of Experimental Medicine,
218(2), e20190086. https://doi.org/10.1084/jem.20190086

Fu, W.-Y., Wang, X., & Ip, N. Y. (2019). Targeting Neuroinflammation as a Therapeutic
Strategy for Alzheimer’s Disease: Mechanisms, Drug Candidates, and New Opportunities.
ACS Chemical Neuroscience, 10(2), 872-879.
https://doi.org/10.1021/acschemneuro.8b00402

Guzman-Martinez, L., Maccioni, R. B., Andrade, V., Navarrete, L. P., Pastor, M. G., & Ramos-
Escobar, N. (2019). Neuroinflammation as a Common Feature of Neurodegenerative
Disorders. Frontiers in Pharmacology, 10, 1008. https://doi.org/10.3389/fphar.2019.01008

Higdon, J. V., Delage, B., Williams, D. E., & Dashwood, R. H. (2007). Cruciferous Vegetables
and Human Cancer Risk: Epidemiologic Evidence and Mechanistic Basis. Pharmacological
Research : The Official Journal of the Italian Pharmacological Society, 55(3), 224-236.
https://doi.org/10.1016/j.phrs.2007.01.009

Hodges, R. E., & Minich, D. M. (2015). Modulation of Metabolic Detoxification Pathways Using
Foods and Food-Derived Components: A Scientific Review with Clinical Application. Journal
of Nutrition and Metabolism, 2015, 760689. https://doi.org/10.1155/2015/760689

Kamphuis, G. M., Wouter van Hattum, J., de Bie, P., & Somani, B. K. (2019). Method of
alkalization and monitoring of urinary pH for prevention of recurrent uric acid urolithiasis: A
systematic review. Translational Andrology and Urology, 8 (Suppl 4), S448-S456.
https://doi.org/10.21037/tau.2019.05.01



Labrousse, V. F., Nadjar, A., Joffre, C., Costes, L., Aubert, A., Grégoire, S., Bretillon, L., &
Layé, S. (2012). Short-Term Long Chain Omega3 Diet Protects from Neuroinflammatory
Processes and Memory Impairment in Aged Mice. PLOS ONE, 7(5), e36861.
https://doi.org/10.1371/journal.pone.0036861 (Links to an external site.)

L., Fité, M., & Castaner, O. (2022). Transcriptional response to a Mediterranean diet
intervention exerts a modulatory effect on neuroinflammation signaling pathway. Nutritional
Neuroscience, 25(2), 256-265. https://doi.org/10.1080/1028415X.2020.1749334

Madore, C., Leyrolle, Q., Lacabanne, C., Benmamar-Badel, A., Joffre, C., Nadjar, A., & Layé,
S. (2016). Neuroinflammation in Autism: Plausible Role of Maternal Inflammation, Dietary
Omega 3, and Microbiota. Neural Plasticity, 2016, e3597209.
https://doi.org/10.1155/2016/3597209

Marrs, C., & Lonsdale, D. (2021). Hiding in Plain Sight: Modern Thiamine Deficiency. Cells,
10(10), 2595. https://doi.org/10.3390/cells10102595

McKee, S. E., & Reyes, T. M. (2018). Effect of supplementation with methyl-donor nutrients on
neurodevelopment and cognition: Considerations for future research. Nutrition Reviews, 76
(7), 497-511. https://doi.org/10.1093/nutrit/nuy007

Mohan, M., Okeoma, C. M., & Sestak, K. (2020). Dietary Gluten and Neurodegeneration: A
Case for Preclinical Studies. International Journal of Molecular Sciences, 21(15), 5407.
https://doi.org/10.3390/ijms21155407Coomes, PTSD and Metabolic Syndrome Relationships
36

Melo, H. M., Santos, L. E., & Ferreira, S. T. (2019). Diet-Derived Fatty Acids, Brain
Inflammation, and Mental Health. Frontiers in Neuroscience, 13.
https://Iwww.frontiersin.org/article/10.3389/fnins.2019.00265

Nakamura, K., Koyama, M., Ishida, R., Kitahara, T., Nakajima, T., & Aoyama, T. (2016).
Characterization of bioactive agents in five types of marketed sprouts and comparison of
their antihypertensive, antihyperlipidemic, and antidiabetic effects in fructose-loaded SHRs.
Journal of Food Science and Technology, 53(1), 581-590. https://doi.org/10.1007/s13197-
015-2048-0

Obrenovich, M. E. M. (2018). Leaky Gut, Leaky Brain? Microorganisms, 6(4), 107.
https://doi.org/10.3390/microorganisms6040107

Patkar, O. L., Mohamed, A. Z., Narayanan, A., Mardon, K., Cowin, G., Bhalla, R., Stimson, D.
H. R., Kassiou, M., Beecher, K., Belmer, A., Alvarez Cooper, |., Morgan, M., Hume, D. A,,
Irvine, K. M., Bartlett, S. E., Nasrallah, F., & Cumming, P. (2021). A binge high sucrose diet
provokes systemic and cerebral inflammation in rats without inducing obesity. Scientific
Reports, 11(1), 11252. https://doi.org/10.1038/s41598-021-90817-zLinks to an external site.

Peruzzotti-Jametti, L., Willis, C. M., Hamel, R., Krzak, G., & Pluchino, S. (2021). Metabolic
Control of Smoldering Neuroinflammation. Frontiers in Immunology, 12, 705920.
https://doi.org/10.3389/fimmu.2021.705920



Piva, S., A. McCreadie, V., & Latronico, N. (2015). Neuroinflammation in Sepsis: Sepsis
Associated Delirium. Cardiovascular & Haematological Disorders - Drug Targets -
Cardiovascular & Hematological Disorders), 15(1), 10-18.

Schwalfenberg, G. K. (2012). The Alkaline Diet: Is There Evidence That an Alkaline pH Diet
Benefits Health? Journal of Environmental and Public Health, 2012, 727630.
https://doi.org/10.1155/2012/727630

Stover, P. J., Durga, J., & Field, M. S. (2017). Folate Nutrition and Blood-Brain Barrier
Dysfunction. Current Opinion in Biotechnology, 44, 146-152.
https://doi.org/10.1016/j.copbio.2017.01.006

Van Dyken, P., & Lacoste, B. (2018). Impact of Metabolic Syndrome on Neuroinflammation
and the Blood-Brain Barrier. Frontiers in Neuroscience, 12, 930.
https://doi.org/10.3389/fnins.2018.00930

Vasefi, M., Hudson, M., & Ghaboolian-Zare, E. (2019). Diet Associated with Inflammation and
Alzheimer’s Disease. Journal of Alzheimer’s Disease Reports, 3(1), 299-309.
https://doi.org/10.3233/ADR-190152

Wang, J., Song, Y., Chen, Z., & Leng, S. X. (2018). Connection between Systemic
Inflammation and Neuroinflammation Underlies Neuroprotective Mechanism of Several
Phytochemicals in Neurodegenerative Diseases. Oxidative Medicine and Cellular Longevity,
2018, e1972714. https://doi.org/10.1155/2018/1972714

Weiskirchen, S., & Weiskirchen, R. (2016). Resveratrol: How Much Wine Do You Have to
Drink to Stay Healthy?123. Advances in Nutrition, 7(4), 706-718.
https://doi.org/10.3945/an.115.011627Coomes, PTSD and Metabolic Syndrome Relationships
37

Wiley, K. D., & Gupta, M. (2022). Vitamin B1 Thiamine Deficiency. In StatPearls. StatPearls
Publishing. http://www.ncbi.nlm.nih.gov/books/NBK537204/

Yu, J., Zhu, H., Taheri, S., Monday, W. L., Perry, S., & Kindy, M. S. (2019). Reduced
neuroinflammation and improved functional recovery after traumatic brain injury by
prophylactic diet supplementation in mice. Nutrients, 11(2), 299.
https://doi.org/10.3390/nu11020299

Zhang, J., Mai, C.-L., Xiong, Y., Lin, Z.-J., Jie, Y.-T., Mai, J.-Z., Liu, C., Xie, M.-X., Zhou, X., &
Liu, X.-G. (2021). <p>The Causal Role of Magnesium Deficiency in the Neuroinflammation,
Pain Hypersensitivity and Memory/Emotional Deficits in Ovariectomized and Aged Female
Mice</p>. Journal of Inflammation Research, 14, 6633-6656.
https://doi.org/10.2147/JIR.S330894

GENOMICS
Aaseth, J., Roer, G. E,, Lien, L., & Bjgrklund, G. (2019). Is there a relationship between PTSD

and complicated obesity? A review of the literature. Biomedicine & Pharmacotherapy, 117,
108834. https://doi.org/10.1016/j.biopha.2019.108834


https://doi.org/10.3233/ADR-

Abumaria, N., Yin, B., Zhang, L., Li, X.-Y., Chen, T., Descalzi, G., Zhao, L., Ahn, M, Luo, L.,
Ran, C., Zhuo, M., & Liu, G. (2011). Effects of Elevation of Brain Magnesium on Fear
Conditioning, Fear Extinction, and Synaptic Plasticity in the Infralimbic Prefrontal Cortex and
Lateral Amygdala. Journal of Neuroscience, 31(42), 14871-14881.
https://doi.org/10.1523/UNEUROSCI.3782-11.2011

Coomes, 2021. Important biomarkers and nutritional considerations in the clinical
management of PTSD: The role of trauma nutrition and integrative care. ANA Symposium,
September 2021.

Castro-Marrero, J., Segundo, M. J., Lacasa, M., Martinez-Martinez, A., Sentaies, R. S., &
Alegre-Martin, J. (2021). Effect of Dietary Coenzyme Q10 Plus NADH Supplementation on
Fatigue Perception and Health-Related Quality of Life in Individuals with Myalgic
Encephalomyelitis/Chronic Fatigue Syndrome: A Prospective, Randomized, Double-Blind,
Placebo-Controlled Trial. Nutrients, 13(8), 2658. https://doi.org/10.3390/nu13082658

Cornelis MC, Nugent NR, Amstadter AB, Koenen KC. Genetics of post-traumatic stress
disorder: review and recommendations for genome-wide association studies. Curr
Psychiatry Rep. 2010 Aug;12(4):313-26. doi: 10.1007/s11920-010-0126-6. PMID: 20549395;
PMCID: PMC3108177.

Davison, K. M., Hyland, C. E., West, M. L., Lin, S. (Lamson), Tong, H., Kobayashi, K. M., &
Fuller-Thomson, E. (2021). Post-traumatic stress disorder (PTSD) in mid-age and older adults
differs by immigrant status and ethnicity, nutrition, and other determinants of health in the
Canadian Longitudinal Study on Aging (CLSA). Social Psychiatry and Psychiatric
Epidemiology. https://doi.org/10.1007/s00127-020- 02003-7

Dhir, S., Tarasenko, M., Napoli, E., & Giulivi, C. (2019). Neurological, Psychiatric, and
Biochemical Aspects of Thiamine Deficiency in Children and Adults. Frontiers in Psychiatry,
10, 207. https://doi.org/10.3389/fpsyt.2019.

Banerjee SB, Morrison FG, Ressler KJ. Genetic approaches for the study of PTSD: Advances
and challenges. Neurosci Lett. 2017 May 10;649:139-146. doi: 10.1016/j.neulet.2017.02.058.
Epub 2017 Feb 24. PMID: 28242325; PMCID: PMC5470933.

Wilker, S., Schneider, A., Conrad, D. et al. Genetic variation is associated with PTSD risk and
aversive memory: Evidence from two trauma-Exposed African samples and one healthy
European sample. Transl Psychiatry 8, 251 (2018). https://doi.org/10.1038/s41398-018-0297-
1

Nievergelt, C.M., Maihofer, A.X., Klengel, T. et al. International meta-analysis of PTSD
genome-wide association studies identifies sex- and ancestry-specific genetic risk loci. Nat
Commun 10, 4558 (2019). https://doi.org/10.1038/s41467-019-12576-w

Abou Ziki, M. D., & Mani, A. (2016). Metabolic syndrome: genetic insights into disease
pathogenesis. Current opinion in lipidology, 27(2), 162-171.
https://doi.org/10.1097/MOL.0000000000000276

Chair, S. Y., Law, B., Chan, J., So, W., & Waye, M. (2021). Association of genetic
polymorphisms with psychological symptoms in cancer: A systematic review. Asia-Pacific
journal of oncology nursing, 9(1), 12-20. https://doi.org/10.1016/j.apjon.2021.11.006


https://doi.org/10.3389/fpsyt.2019
https://doi.org/10.1038/s41398-018-0297-1
https://doi.org/10.1038/s41398-018-0297-1
https://doi.org/10.1097/MOL.0000000000000276

Stein, M. B., Levey, D. F., Cheng, Z., Wendt, F. R., Harrington, K., Pathak, G. A., Cho, K.,
Quaden, R., Radhakrishnan, K., Girgenti, M. J., Ho, Y. A., Posner, D., Aslan, M., Duman, R. S,
Zhao, H., Department of Veterans Affairs Cooperative Studies Program (no. 575B), VA Million
Veteran Program, Polimanti, R., Concato, J., & Gelernter, J. (2021). Genome-wide
association analyses of post-traumatic stress disorder and its symptom subdomains in the
Million Veteran Program. Nature genetics, 53(2), 174-184. https://doi.org/10.1038/s41588-
020-00767-x

Kong, S., Cho, Y. Identification of female-specific genetic variants for metabolic syndrome
and its component traits to improve the prediction of metabolic syndrome in females. BMC
Med Genet 20, 99 (2019). https://doi.org/10.1186/s12881-019-0830-y

Zhao, F., Hao, Z., Zhong, Y. et al. Discovery of breast cancer risk genes and establishment of
a prediction model based on estrogen metabolism regulation. BMC Cancer 21, 194 (2021).
https://doi.org/10.1186/s12885-021-07896-4

Gimenez-Martins, A., Castanhole-Nunes, M., Nascimento-Filho, C., Santos, S., Galbiatti-Dias,
A., Fernandes, G., Cuzziol, C. |, Francisco, J., Pavarino, E. C., & Goloni-Bertollo, E. M.
(2021). Association between folate metabolism polymorphisms and breast cancer: a case-
control study. Genetics and molecular biology, 44(4), €20200485.
https://doi.org/10.1590/1678-4685-GMB-2020-0485

Lok, A., Bockting, C. L., Koeter, M. W., Snieder, H., Assies, J., Mocking, R. J., Vinkers, C. H.,
Kahn, R. S., Boks, M. P., & Schene, A. H. (2013). Interaction between the MTHFR C677T
polymorphism and traumatic childhood events predicts depression. Translational
psychiatry, 3(7), e288. https://doi.org/10.1038/tp.2013.60

Fu, L., Li,Y.N., Luo, D., Deng, S., & Hu, Y. Q. (2019). Plausible relationship between
homocysteine and obesity risk via MTHFR gene: a meta-analysis of 38,317 individuals
implementing Mendelian randomization. Diabetes, metabolic syndrome and obesity : targets
and therapy, 12, 1201-1212. https://doi.org/10.2147/DMSO.

Llhua, M., Tao, Z., Hongbin, M., Hui, W., Caihong, J., & Xiaolian, J. (2020). Metabolic
syndrome risk in relation to posttraumatic stress disorder among trauma-exposed civilians in
Gansu Province, China. Medicine, 99(1), e18614.
https://doi.org/10.1097/MD.0000000000018614

Weiss, T., Skelton, K., Phifer, J., Jovanovic, T., Gillespie, C. F., Smith, A., Umpierrez, G.,
Bradley, B., & Ressler, K. J. (2011). Posttraumatic stress disorder is a risk factor for
metabolic syndrome in an impoverished urban population. General hospital psychiatry,
33(2), 135-142. https://doi.org/10.1016/j.genhosppsych.2011.01.002

Mellon SH, Gautam A, Hammamieh R, Jett M, Wolkowitz OM. Metabolism, Metabolomics, and
Inflammation in Posttraumatic Stress Disorder. Biol Psychiatry. 2018 May 15;83(10):866-875.
doi: 10.1016/j.biopsych.2018.02.007. Epub 2018 Feb 22. PMID: 29628193.

Wahabi, K., Perwez, A., Kamarudheen, S. et al. Parkin gene mutations are not common, but
its epigenetic inactivation is a frequent event and predicts poor survival in advanced breast
cancer patients. BMC Cancer 19, 820 (2019). https://doi.org/10.1186/s12885-019-6013-6


https://doi.org/10.1038/s41588-020-00767-x
https://doi.org/10.1038/s41588-020-00767-x
https://doi.org/10.2147/DMSO

Ng, T., Teo, S. M., Yeo, H. L., Shwe, M., Gan, Y. X., Cheung, Y. T., Foo, K. M., Cham, M. T., Lee,
J. A, Tan,Y.P., Fan, G,, Yong, W. S., Preetha, M., Loh, W. J., Koo, S. L., Jain, A, Lee, G. E.,
Wong, M., Dent, R, Yap, Y. S., ... Chan, A. (2016). Brain-derived neurotrophic factor genetic
polymorphism (rs6265) is protective against chemotherapy-associated cognitive impairment
in patients with early-stage breast cancer. Neuro-oncology, 18(2), 244-251.
https://doi.org/10.1093/neuonc/nov162

Rana S, Sultana A, Bhatti AA. Association of BDNF rs6265 and MC4R rs17782313 with
metabolic syndrome in Pakistanis. J Biosci. 2019 Sep;44(4):95. PMID: 31502573.

Tran TXM, Moon S, Kim S, Park B. Association of the Interaction Between Mammographic
Breast Density, Body Mass Index, and Menopausal Status With Breast Cancer Risk Among
Korean Women. JAMA Netw Open. 2021;4(12):e2139161.
doi:10.1001/jamanetworkopen.2021.39161

Carnauba, R. A., Baptistella, A. B., Paschoal, V., & Hubscher, G. H. (2017). Diet-Induced Low-
Grade Metabolic Acidosis and Clinical Outcomes: A Review. Nutrients, 9(6).
https://doi.org/10.3390/nu9060538

Catalgol, B., & Ozer, N. K. (2012). Protective effects of vitamin E against
hypercholesterolemia-induced age-related diseases. Genes & Nutrition, 7(1), 91-98.
https://doi.org/10.1007/s12263-011- 0235-9

Michopoulos, V., Vester, A., & Neigh, G. (2016). Posttraumatic Stress Disorder: A Metabolic
Disorder in Disguise? Experimental Neurology, 284(Pt B), 220-229.
https://doi.org/10.1016/j.expneurol.2016.05.038

Michopoulos, V., Rothbaum, A. O., Jovanovic, T., Almli, L. M., Bradley, B., Rothbaum, B. O.,
Gillespie, C. F., & Ressler, K. J. (2015). CRP genetic variation and CRP levels are associated
with increased PTSD symptoms and physiological responses in a highly traumatized civilian
population. The American Journal of Psychiatry, 172(4), 353-362.
https://doi.org/10.1176/appi.ajp.2014.14020263

Milton, A. H., Vashum, K. P., McEvoy, M., Hussain, S., McElduff, P., Byles, J., & Attia, J.
(2018). Prospective Study of Dietary Zinc Intake and Risk of Cardiovascular Disease in
Women. Nutrients, 10(1). https://doi.org/10.3390/

Feng, R.,Du, S., Chen, Y., Zheng, S., Zhang, W., Na, G., Li, Y., & Sun, C. (2015). High
carbohydrate intake from starchy foods is positively associated with metabolic disorders: A
Cohort Study from a Chinese population. Scientific Reports, 5(1), 16919.
https://doi.org/10.1038/srep16919

Aaseth, J., Roer, G. E., Lien, L., & Bjgrklund, G. (2019). Is there a relationship between PTSD
and complicated obesity? A review of the literature. Biomedicine & Pharmacotherapy, 117,
108834. https://doi.org/10.1016/j.biopha.2019.108834

Resnick, C. (2014). Nutritional Protocol for the Treatment of Intestinal Permeability Defects
and Related Conditions. Retrieved August 3, 2022, from


https://doi.org/10.1093/neuonc/nov162
https://doi.org/10.1007/s12263-011-%200235-9
https://doi.org/10.3390/
https://doi.org/10.1038/srep16919

https://www.naturalmedicinejournal.com/journal/nutritional-protocol-treatment-intestinal-
permeability-defects-and-related

Wood, G., Murrell, A., van der Touw, T., & Smart, N. (2019). HIIT is not superior to MICT in
altering blood lipids: A systematic review and meta-analysis. BMJ Open Sport — Exercise
Medicine, 5(1). https://doi.org/10.1136/bmjsem- 2019-000647

Farré, R., Fiorani, M., Abdu Rahiman, S., & Matteoli, G. (2020). Intestinal Permeability,
Inflammation and the Role of Nutrients. Nutrients, 12(4), 1185.
https://doi.org/10.3390/nu12041185

Yang, S., Wynn, G. H., & Ursano, R. J. (2018). A Clinician's Guide to PTSD Biomarkers and
Their Potential Future Use. Focus (American Psychiatric Publishing), 16(2), 143-152.
https://doi.org/10.1176/appi.focus.20170045

The Five Rules of The Leptin Diet—Wellness Resources. (n.d.). Retrieved August 3, 2022,
from https://www.wellnessresources.com/leptin-diet-five-rules

Swart, P. C., van den Heuvel, L. L., Lewis, C. M., Seedat, S., & Hemmings, S. M. J. (2021). A
Genome-Wide Association Study and Polygenic Risk Score Analysis of Posttraumatic Stress
Disorder and Metabolic Syndrome in a South African Population. Frontiers in Neuroscience,
15. https://Iwww.frontiersin.org/articles/10.3389/fnins.2021.677800

Zozina, V. |, Covantev, S., Goroshko, O. A., Krasnykh, L. M., & Kukes, V. G. (2018).
Coenzyme Q10 in Cardiovascular and Metabolic Diseases: Current State of the Problem.
Current Cardiology Reviews, 14(3), 164-174.
https://doi.org/10.2174/1573403X14666180416115428

Sartor H, Brandt J, Grassmann F, et al. The association of single nucleotide polymorphisms
(SNPs) with breast density and breast cancer survival: the Malmo Diet and Cancer Study.
Acta Radiologica. 2020;61(10):1326-1334. doi:10.1177/0284185119900436

Mir, R., Bhat, M., Javid, J., Jha, C., Saxena, A., & Banu, S. (2018). Potential Impact of COMT-
rs4680 G > A Gene Polymorphism in Coronary Artery Disease. Journal of Cardiovascular
Development and Disease, 5(3), 38. https://doi.org/10.3390/jcdd5030038

NHGRI (2022). Promoter. Retrieved August 3, 2022, from https://www.genome.gov/genetics-
glossary/Promoter


https://doi.org/10.1136/bmjsem-%202019-000647
https://doi.org/10.3390/nu12041185

