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Abstract:  The incidence of traumatic brain injury (TBI) in the United States remains alarmingly high 

despite ongoing educational efforts and advancements in safety measures. In 2017 alone, the Centers for 

Disease Control and Prevention (CDC) reported nearly 2.87 million TBI incidents, affecting a population 

of over 40 million Americans. Many individuals with TBI suffer from debilitating neuropsychiatric 

conditions such as depression and anxiety, contributing to an increased risk of suicide particularly within 

military and civilian populations. TBI was implicated in 61,131 deaths in 2017, comprising 2.2% of total 

deaths that year, with a significant proportion categorized as intentional injuries. Current treatment 

approaches utilizing psychotropic medication and psychotherapy have shown limited effectiveness, 

underscored by rising suicide rates among TBI patients. Research focus is shifting towards understanding 

the causal mechanisms underlying TBI-associated neuropsychiatric disorders, notably post-traumatic stress 

syndrome (PTSS or PTSD). Recent findings suggest a role for fractalkine, a neuronal chemokine, in 

modulating neuroinflammatory responses that may accelerate neurodegeneration and contribute to 

cognitive decline and psychiatric symptoms following TBI. Addressing these complexities is critical for 

advancing effective therapeutic strategies and improving outcomes for TBI patients. 

 

Introduction 

Traumatic brain injury (TBI) remains a significant public health concern, impacting individuals across 

diverse settings from military combat zones to recreational sports fields. The pathophysiological 

consequences of TBI are complex and multifaceted, initiated by traumatic insults that trigger 

immunological responses leading to the release of inflammatory cytokines such as interleukin-1 (IL-1), IL-

1b, IL-6, and tumor necrosis factor-alpha (TNF-alpha) [1]. These cytokines play pivotal roles in initiating 

a cascade of events that include oxidative stress in the brain [2], disruption of biochemical pathways [3], 

breakdown of the blood-brain barrier (BBB) [4], neurotransmitter dysregulation [5], and impairment of 

hypothalamic-pituitary neurosteroid regulation [6], ultimately contributing to cognitive deficits [7] and the 

development of various neuropsychiatric disorders [8]. 

Efforts to identify definitive biomarkers for TBI have been ongoing, with markers such as S100B, glial 

fibrillary acidic protein (GFAP), neuron-specific enolase (NSE), myelin basic protein (MBP), Tau protein, 

and Amyloid β extensively studied [9]. However, while these biomarkers confirm neurological damage 

post-injury, they fall short in elucidating the specific neurochemical alterations crucial for guiding targeted 

treatment approaches [10]. Consequently, the development of effective therapeutic strategies has been 

hindered by the inability to predict individualized treatment responses based solely on these markers [11]. 

Historically, pharmaceutical interventions aimed at mitigating TBI symptoms have faced significant 

challenges, often yielding inconclusive or detrimental outcomes in clinical trials [12]. The lack of 
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substantial therapeutic efficacy underscores the urgency for novel approaches that address the underlying 

biochemical disruptions implicated in post-TBI mental health sequelae. 

This article focuses on elucidating the biochemical mechanisms precipitated by both subconcussive and 

concussive injuries, which contribute to altered mental health outcomes. Additionally, it explores the 

scientific rationale supporting the application of nutraceutical interventions that target inflammation and 

mitochondrial dysfunction. Specifically, this paper reviews findings from a recent pilot study conducted 

within military settings, evaluating the efficacy of these nutraceutical interventions in ameliorating TBI-

associated symptoms. 

By comprehensively examining the underlying pathophysiology and exploring promising therapeutic 

avenues, this study aims to contribute to a deeper understanding of TBI mechanisms and to inform future 

research and clinical practice aimed at improving outcomes for affected individuals. 

The Influence of Neuroinflammation on Mental Health  

Neuroinflammation is a complex process triggered by injury, infection, or neurodegenerative diseases, 

crucial for defending the central nervous system (CNS) [13]. However, its profound impact on 

neurochemistry and overall brain function, particularly in influencing neuropsychiatric conditions, cannot 

be overstated. 

One of the primary consequences of neuroinflammation is the disruption of neurochemistry. This disruption 

affects the delicate balance of neurotransmitters, neuromodulators, and other critical signaling molecules 

essential for neuronal communication and regulation. Neurotransmitters such as glutamate, GABA, 

dopamine, serotonin, and others play pivotal roles in controlling mood, cognition, and behavior through 

synaptic transmission and neuronal excitability [14]. 

During neuroinflammation, there is an increased release of pro-inflammatory cytokines, chemokines, and 

immune mediators. These substances disturb the neurochemical balance by, for instance, promoting 

excessive glutamate release and impairing its reuptake [15]. This imbalance can lead to excitotoxicity, a 

process characterized by heightened glutamate signaling and subsequent neuronal damage, which is 

implicated in various neurodegenerative disorders and acute brain injuries. 

Furthermore, neuroinflammation alters the availability and function of neurotransmitter receptors. 

Activation of microglia and astrocytes during this process can reduce the expression of key receptors like 

the N-methyl-D-aspartate receptor (NMDAR), thereby impairing synaptic plasticity. Such disruptions 

contribute significantly to cognitive deficits observed in neuroinflammatory conditions [16]. 

Additionally, neuroinflammation affects neurotransmitter synthesis and metabolism. It can influence the 

activity of enzymes crucial for dopamine, serotonin, and other neurotransmitters, leading to imbalances 

associated with neuropsychiatric symptoms such as depression, anxiety, and cognitive impairments [17]. 

Moreover, neuroinflammation disrupts neuromodulators like brain-derived neurotrophic factor (BDNF), 

essential for synaptic plasticity, neuronal survival, and maintaining neuronal networks. Dysregulation of 

BDNF signaling due to neuroinflammation is strongly linked to the pathophysiology of psychiatric and 

neurodegenerative disorders [18]. 

In summary, neuroinflammation profoundly affects neurochemistry by disturbing the delicate balance of 

neurotransmitters, neuromodulators, and their receptors. These disruptions contribute significantly to 

neuronal dysfunction, excitotoxicity, and the onset of various neuropsychiatric symptoms. Understanding 

these neurochemical alterations is crucial for developing targeted therapeutic strategies aimed at restoring 

neurotransmitter balance and alleviating the detrimental effects of neuroinflammation on neuropsychiatric 

conditions. 
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Mood Disorders  

Neuroinflammation has been strongly implicated in the pathophysiology of mood disorders such as major 

depressive disorder (MDD) and bipolar disorder. Studies have consistently demonstrated increased levels 

of pro-inflammatory cytokines, including interleukin-1β (IL-1β), tumor necrosis factor-alpha (TNF-α), and 

interleukin-6 (IL-6), in the blood and cerebrospinal fluid of individuals with depression [19]. These 

inflammatory mediators can impact neurotransmitter systems, such as serotonin and dopamine, and disrupt 

neural circuits involved in mood regulation. Furthermore, chronic neuroinflammation can lead to structural 

and functional changes in key brain regions implicated in depression, such as the prefrontal cortex and 

hippocampus [20]. 

Post-traumatic stress disorder 

PTSD is a psychiatric condition that can occur in individuals who have experienced or witnessed a traumatic 

event, such as combat, assault, or natural disasters [21]. The chronic activation of the stress response and 

the associated release of stress hormones can trigger an inflammatory response within the brain. This 

neuroinflammatory response involves the activation of microglia, the brain's resident immune cells, and the 

release of pro-inflammatory cytokines and chemokines. These inflammatory mediators can disrupt normal 

neural circuitry, particularly in regions involved in emotional processing and stress regulation, such as the 

amygdala, prefrontal cortex, and hippocampus. Neuroinflammation-induced alterations in neurotransmitter 

systems, such as serotonin and glutamate, may further contribute to the emotional dysregulation and 

memory disturbances observed in individuals with PTSD [22].  

Migraines and Headaches 

Neuroinflammation plays a pivotal role in the pathophysiology of migraines, influencing both the initiation 

and progression of this debilitating neurological disorder. During migraine attacks, there is evidence of 

neuroinflammatory processes characterized by the activation of glial cells, release of pro-inflammatory 

cytokines, and altered neurotransmitter levels within the trigeminal pain pathway and other brain regions 

involved in pain processing [23]. The release of inflammatory mediators such as interleukin-1β (IL-1β), 

tumor necrosis factor-alpha (TNF-α), and calcitonin gene-related peptide (CGRP) can sensitize trigeminal 

nerve endings, leading to enhanced pain transmission and the characteristic throbbing headache associated 

with migraines [24]. Furthermore, neuroinflammation-induced alterations in synaptic transmission and 

neuronal excitability may contribute to the hypersensitivity to sensory stimuli (hyperalgesia) and 

light/sound sensitivity (photophobia and phonophobia) commonly observed during migraine attacks [25]. 

Understanding the role of neuroinflammation in migraines is crucial for developing targeted therapies 

aimed at modulating these inflammatory processes and alleviating migraine symptoms effectively. 

Nutraceuticals and their influence on Neuroinflammation (see Appendix 1) 

The composition of the final nutraceutical product, Coded as BR3, was developed over a 16-year period in 

a three-step process. The initial step was to review the science and research behind a group of nutraceutical 

products that showed a capacity to influence pro-inflammatory pathways, generate mental clarity, and 

enhance overall mood. The second step was to combine the nutraceuticals into three separate groupings 

based upon anticipated outcomes: 1. Energy & Clarity, 2. Anti-Inflammatory, and 3. Mood and Energy.  

The third step was to test out the products in challenging cases of traumatic brain injury with 

neuroinflammatory symptomatology.             
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It has been the mission of the Millennium to understand the causation for debilitating conditions such as 

neuropsychiatric illnesses and migraine headaches.    

Epigallocatechin gallate (EGCG), a major component of green tea, has been shown to reduce 

neuroinflammation, which is crucial for maintaining cognitive health. EGCG inhibits the production of pro-

inflammatory cytokines and reduces the activation of microglia, the immune cells in the brain responsible 

for inflammation. By modulating these inflammatory pathways, EGCG decreases oxidative stress and 

protects neurons from damage. This anti-inflammatory action not only helps preserve neuronal health but 

also enhances cognitive functioning, providing benefits for individuals with neurological conditions such 

as post-stroke, dementia, and Alzheimer's disease [26-29]. 

Rhodiola Rosea, an adaptogenic herb, is used to stimulate the nervous system and enhance both physical 

and mental performance. It helps to treat fatigue, psychological stress, and depression by regulating the 

release of stress hormones and supporting the body's ability to adapt to stress. Additionally, Rhodiola rosea 

boosts energy levels and improves mood by increasing the availability of neurotransmitters like serotonin 

and dopamine. These combined effects make it a valuable natural remedy for improving overall mental 

well-being and resilience against stress-related conditions [30-32]. 

Guarana, a natural stimulant derived from the seeds of the Paullinia cupana plant, is widely used to boost 

energy levels and enhance cognitive function. It helps to reduce fatigue and improve mental alertness by 

increasing the release of adrenaline and other stimulating neurotransmitters. Additionally, guarana's high 

caffeine content supports concentration and enhances physical performance by stimulating the central 

nervous system. Its antioxidant properties further protect the brain from oxidative stress, contributing to 

overall cognitive health and resilience against mental fatigue and stress-related conditions [33-35]. 

Vitamin B12, (Methyl-Cobalamin) an essential nutrient, plays a crucial role in maintaining nervous system 

health and enhancing cognitive function. Deficiency expresses itself by a wide variety of hematological, 

neurological, psychiatric, gastrointestinal, and skin disorders. It supports the production of myelin, the 

protective sheath around nerves, and aids in the synthesis of neurotransmitters, which are vital for effective 

communication between nerve cells. Vitamin B12 also helps in the formation of red blood cells, which 

ensures adequate oxygen delivery to the brain, thereby reducing fatigue and promoting mental clarity. 

Deficiency in this vitamin can lead to neurological issues, including memory loss and mood disorders. 

Ongoing research suggested that the imbalance of cytokines and growth factors may be essential to the 

pathogenesis of the white matter lesions and thus neuropathy due to cobalamin deficiency. By supporting 

nerve health and cognitive function, Vitamin B12 is essential for overall mental well-being and energy 

levels [36-38]. 

Hesperidin, a bioflavonoid found in citrus fruits, offers several health benefits, particularly for the 

circulatory and nervous systems. It has potent anti-inflammatory and antioxidant properties that help protect 

neurons from oxidative stress and reduce neuroinflammation. By improving blood flow and strengthening 

capillaries, hesperidin enhances the delivery of oxygen and nutrients to the brain, which supports cognitive 

function and overall brain health. Additionally, hesperidin has been shown to have neuroprotective effects, 

potentially reducing the risk of neurodegenerative diseases and improving mood and mental clarity. These 

combined benefits make hesperidin a valuable nutrient for maintaining and enhancing cognitive and 

circulatory health [39-41]. 

Lepidium meyenii, commonly known as maca root, is a plant native to the high Andes of Peru, renowned 

for its adaptogenic properties and numerous health benefits. Maca root is used to enhance physical stamina, 

mental clarity, and overall energy levels. It helps to balance hormones, which can improve mood, reduce 

symptoms of anxiety and depression, and enhance libido. Additionally, maca root supports cognitive 

function by increasing blood flow to the brain and providing essential nutrients that support neuronal health. 

Its adaptogenic qualities also help the body manage stress more effectively, promoting a sense of well-

being and resilience against physical and mental fatigue [42-44].  
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Docosahexaenoic acid (DHA), an omega-3 fatty acid primarily found in fish oil, is vital for brain health 

and cognitive function. DHA is a key structural component of brain cell membranes, contributing to their 

fluidity and function. It plays a crucial role in neuronal growth, development, and communication, which 

are essential for learning and memory. DHA also has potent anti-inflammatory and antioxidant properties 

that protect the brain from oxidative stress and reduce neuroinflammation. These combined effects help 

maintain cognitive function, support mental clarity, and may reduce the risk of neurodegenerative diseases 

such as Alzheimer's. A key mechanism of DHA is the protection of neural tissue by the production of 

Resolvin and Protectin D1 [45,46]. In male military personnel, the risk of suicide death was 62% greater 

with low serum DHA status [47].  

Gamma Tocopherol, a form of vitamin E, offers significant health benefits, particularly due to its potent 

antioxidant and anti-inflammatory properties. It helps protect cells from oxidative damage by neutralizing 

free radicals, thereby reducing the risk of chronic diseases. In the brain, gamma tocopherol reduces 

neuroinflammation and supports neuronal health by reducing the production of inflammation by 

downregulating the production of the transcriptional factor NF-kB, responsible for induction of 

inflammatory cytokines.  Additionally, gamma tocopherol has been shown to enhance immune function 

and support cardiovascular health by preventing the oxidation of low-density lipoprotein (LDL) cholesterol, 

which can reduce the risk of atherosclerosis. Overall, gamma tocopherol is a valuable nutrient for 

maintaining cellular health and protecting against oxidative stress [48-50].     

Ascorbic Palmitate – Ascorbyl palmitate is a highly bioavailable, fat-soluble form of ascorbic acid 

(vitamin C) and possesses all the properties of native water-soluble counterpart, that is vitamin C. It is a 

potent antioxidant in protecting lipids from peroxidation and is a free radical scavenger reducing oxidative 

load.  Additionally, ascorbate can transfer hydrogen to α-tocopheroxyl radicals and thus regenerate α-

tocopherol.  Vitamin C also increases the enzyme, glutathione synthetase, that leads to more production of 

brain and liver glutathione [51-53]. 

Quercetin – Quercetin is a natural polyphenolic flavonoid antioxidant with significant effects on brain 

metabolism and inflammation reduction. First, quercetin enhances mitochondrial biogenesis by regulating 

SIRT1 receptors, typically within seven days, resulting in increased ATP (adenosine triphosphate) 

production. This boost in ATP enhances cellular functions, which can manifest as clearer thoughts, 

increased energy, and reduced mental fogginess. Second, quercetin downregulates the production of NF-

kB, a well-known transcriptional trigger for inflammation, thereby reducing inflammatory responses. Third, 

quercetin functions as an ionophore, facilitating the transport of zinc into cells, which bolsters antiviral 

defenses and immune function. Fourth, quercetin upregulates the production of IGF-BP3, an anti-cancer 

protein induced by healthy levels of growth hormone in the liver, contributing to its protective effects 

against cancer [54-57]. 

N-Acetyl Cysteine (NAC) is a powerful precursor of glutathione, a critical antioxidant that serves as the 

brain's front-line defense against oxidative stress. Following trauma, glutathione levels are often depleted 

due to increased consumption and damage to the enzymatic systems responsible for its regeneration, leading 

to an accumulation of harmful free radicals. NAC helps replenish glutathione levels, thereby restoring the 

brain's antioxidant capacity and protecting against oxidative damage. Furthermore, NAC inhibits the 

activation of NF-kB, a key transcription factor involved in inflammatory responses, by suppressing the 

chemical pathways that trigger its activation. This dual action of replenishing glutathione and inhibiting 

NF-kB makes NAC a valuable compound for reducing oxidative stress and inflammation in the brain [58-

61]. 

Pyrroloquinoline quinone (PQQ) is a compound with diverse and significant health benefits, influencing 

multiple cellular pathways. It plays a crucial role in neuroprotection and cognitive enhancement by 

stimulating the production of nerve growth factor (NGF), which supports neuron survival and promotes 

nerve growth in the brain. This results in improved cognitive performance, including enhanced memory 
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and attention. PQQ also exhibits potent antioxidant properties, removing free radicals and lowering 

oxidative stress, thereby protecting cells from damage. 

In addition to its neuroprotective effects, PQQ supports mitochondrial health by increasing ATP production 

and stimulating mitochondrial biogenesis through sirtuin signaling proteins. This boost in mitochondrial 

function contributes to overall cellular energy and vitality. PQQ also exerts anti-inflammatory effects by 

downregulating the production of TNF and NF-kB, key inflammatory cytokines, thereby reducing 

inflammation in the body. 

Moreover, PQQ provides cardiovascular protection by improving heart function and reducing the risk of 

cardiovascular diseases. It enhances muscle health by supporting mitochondrial function in muscle cells, 

which can lead to improved muscle performance and endurance [62-66]. 

Coenzyme Q10 (CoQ10), also known as ubiquinone, is a vital component of the electron transport chain 

and plays a crucial role in aerobic cellular respiration. This process generates energy in the form of ATP, 

which powers nearly all cellular activities. Remarkably, 95% of the human body's energy is produced this 

way. Organs with the highest energy demands—such as the brain, heart, liver, and kidneys—have the 

highest concentrations of CoQ10. By facilitating increased ATP production, CoQ10 enhances cellular 

energy levels, contributing to better and clearer brain function. Additionally, CoQ10's antioxidant 

properties protect cells from oxidative damage, further supporting cognitive health and overall well-being 

[67-71]. 

Vitamin B1 (Thiamine) is essential for various aspects of brain health, including neurotransmitter 

production, memory, mental clarity, cognition, and maintaining a steady gait. It plays a pivotal role in 

energy metabolism, converting carbohydrates into ATP, the primary energy currency of cells. Thiamine 

deficiency can lead to conditions like Wernicke-Korsakoff syndrome, characterized by neurological 

impairments such as confusion and memory loss, which are effectively treated with thiamine 

supplementation. Beyond its metabolic role, vitamin B1 acts as a potent antioxidant in the brain, protecting 

neurons from oxidative stress and inflammation. This protective effect helps mitigate neuronal damage 

caused by free radicals and inflammatory cytokines, supporting overall brain function and cognitive health 

[72-74]. 

Vitamin B2, or riboflavin, is indispensable for neurological health and overall well-being. Riboflavin 

deficiency has been correlated with neurodegenerative disorders and peripheral neuropathy, often 

presenting symptoms such as cognitive decline and personality changes. Beyond its role in metabolism, 

riboflavin actively participates in maintaining optimal brain function by exerting anti-inflammatory effects. 

Specifically, riboflavin acts as a cofactor for enzymes involved in the antioxidant defense system, such as 

glutathione reductase, which helps neutralize reactive oxygen species (ROS) and mitigate oxidative stress-

induced neuroinflammation. Furthermore, riboflavin's involvement in energy metabolism supports the 

efficient functioning of neurons, contributing to cognitive processes and overall neurological health. 

Additionally, vitamin B2's antioxidant properties may protect against oxidative damage in the brain, further 

supporting its role in reducing neuroinflammation [75-79]. 

Vitamin B5, or pantothenic acid, plays a crucial role as the precursor of coenzyme A (CoA), which is 

essential for various biological processes. CoA is involved in carbohydrate, lipid, protein, and nucleic acid 

metabolism, supporting cellular energy production and overall metabolism. Acetyl-CoA, derived from 

pantothenic acid via CoA, is critical for the synthesis of myelin, the protective sheath around nerves, 

contributing to neuroprotection. Furthermore, acetyl-CoA is necessary for the production of acetylcholine, 

a neurotransmitter crucial for brain function, including memory and cognitive processes. Beyond its 

metabolic roles, pantothenic acid may also exert neuroprotective effects by modulating neuroinflammation 

and cytokine production, potentially reducing inflammatory responses in the brain [80-83]. 
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An open pilot study with active US Marines 

I felt like a fortunate soldier in a medical campaign when I was called upon to provide two hours of 

education at a local Marine base in October 2020. The contacting health officer stated that his commanding 

officer, a base surgeon, and several officers wanted to learn more about the science behind the work the 

Millennium had been providing within the military community since 2009. They were aware of the 

Millennium’s military projects from exposure to different media formats and had been following the work.  

Upon arrival at the base, I was met with coffee and a healthy breakfast before I was placed in from of a 

firing line of questions and skepticism.  The surgeon made it clear that, after a visit to our website, he was 

“skeptical” about the work we had been doing for the past 17 years, since there was no published double-

blind, cross-over study. The results were based upon an open-study format and therefore, could only be 

anecdotal without control for placebo effects.  

Having been up that road in the past, specifically Portsmouth Naval Hospital Virginia 2018, my retort to 

the statement of scientific dogma was, 156 medicated, suicidal, non-functional soldiers entered the program 

and 156 men returned to living, being off medication and ready to face life.         

In the lecture, 459 cases were presented with over 78% of the participants achieving a 50% or greater 

improvement within 12 months (see the latest 2021 Outcome Summary Report at TBIHELPNOW.org/the-science). An array of 

scientific articles was presented and explained identifying how the Millennium was able to provide a 

consistent level of recovery for both military and civilian communities. The science focused on two issues; 

the development of an inflammatory environment in the brain and its effect on the molecular biochemistry 

of the brain that regulates cognitive and emotional well-being. At the conclusion of the lecture, questions 

were taken, and answers were given. At one point the CO stood up and exclaimed that he was excited about 

the potential of our work based upon the information he just delivered. He also stated that I needed to learn 

how to give a military presentation, to which I accepted. My real reward came when the Surgeon nodded 

and acknowledged the potential of our program based upon the science.  

I left the base and drove back to Encino not knowing what would come next and when. 

The following day I received an email and had a phone call with the health officer to start the process of 

setting up a pilot program with 15 - 20 Marines.  

The Study Design    

Each participant filled out a 10-paged medical history form and a pre-treatment subjective questionnaire. 

The medical history 

Each participant received a 90-day supply of three products; Clear Mind & Energy, Brain Care 2, and B is 

for Brain with the instructions to take 1 teaspoon of each product prior to breakfast and one teaspoon of 

Brain Care 2 prior to dinner for an initial 2 weeks. At the end of the initial two weeks, they would be taking 

just the morning allotments.  

At the end of 30, 60, and 90 days using the Tri-Pak, the participants filled out a subjective Monthly Program 

Questionnaire (MPQ) scoring their responses relative to 18-points of interest. On an individual basis and 

as a group their results were plotted.   

[ At the time of this writing, the three products used in this study are now provided in one convenient 

packet under the name of Brain Rescue 3 (BR3) ]  
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The Pilot Study: To evaluate the efficacy of a nutraceutical protocol to reduce the symptomatology associated 

with combat related traumas.    
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1. I have noticed an increase in mental energy. 
2. My sleep has improved. 
3. I am sleeping less and waking up feeling more refreshed. 
4. My overall emotional state has improved. 
5. My overall memory has improved. 
6. My libido (sex drive) has improved. 
7. I have an increased sense of well-being. 
8. I feel calmer under stress, less anxiety. 
9. I have generally more physical energy to do more things. 

10. When I exercise, I have more energy and feel stronger. 
11. I can perform physically longer without the expected fatigue. 
12. My athletic performance has improved overall. 
13. I recover faster after exercise. 
14. Joint Aches and pains are less.  
15. Facial texture has improved. 
16. Wrinkles have decreased 
17. Skin thickness has increased. 
18: My Migraines have improved.  

 

Reviewing the Results 

Eighteen non-standardized, subjective markers were employed to evaluate the progress of each Marine 

participating in a daily regimen of a pre-measured nutraceutical product (BR3). The Monthly Program 

Questionnaire (MPQ) was administered every 30 days, with results compiled and analyzed across the entire 

cohort. As illustrated in Outcome Graph 1, there were significant improvements in markers related to mental 

energy (1), sleep quality (2), emotional stability (4), sense of well-being (7), reduced anxiety (8), and a 

decrease in migraines (18) within this randomized, prospective, anecdotal study. 

Overall, these findings suggest a broad spectrum of improvements, which we attribute to the resolution or 

reduction of inflammation, as depicted in Chart 1. 

 

 

Outcome Graph 1: Participant were started on the Tri-Pak Protocol (BR3) and asked to rate 18 key factors relative to psychological, physical, and 

physiological functioning after 30, 60 and 90-days.  Seven areas; increased mental energy, improved sleep, improved emotional stability, improved memory, 

increased sense of well-being, reduced anxiety, and reduced joint aches and pain had peak improvements during the 90 days of their program.  Additionally, 

migraines improved by an average of 28%, libido by 43%, more physical energy by 45%, and improved strength during exercise by 42%. The data points 

derived from the monthly program questionnaires (MPQ) were used to construct this bar graph.  
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Chart 1: Conditions associated with Neuroinflammation/Inflammation  

Classification Symptom Neuroinflammation Impact Reference Article 

Mood Disorders Depression 

Neuroinflammation increases pro-

inflammatory cytokines, affecting 

serotonin metabolism. 

Felger, J. C. (2017). Role of Inflammation in 
Depression and Treatment Implications. 

Handbook of Experimental Pharmacology. 

 Anxiety Inflammatory cytokines disrupt 

neurotransmitter signaling. 

Miller, A. H., & Raison, C. L. (2016). The Role 

of Inflammation in Depression: From 

Evolutionary Imperative to Modern Treatment 
Target. Nature Reviews Immunology. 

Neurodegenerative 

Conditions 

Alzheimer's 

Disease 

Chronic neuroinflammation contributes to 

amyloid plaque formation and tau 

hyperphosphorylation. 

Heneka, M. T., et al. (2015). Neuroinflammation 

in Alzheimer's Disease. The Lancet Neurology. 

 Multiple 

Sclerosis 
Inflammation leads to demyelination and 

neuronal damage. 

Lassmann, H., et al. (2015). The 

Immunopathology of Multiple Sclerosis: An 

Overview. Brain Pathology. 

 Parkinson's 

Disease 

Microglial activation and 

neuroinflammatory cytokines contribute to 

dopaminergic neuron death. 

Collins, L. M., et al. (2016). Microglia in 
Alzheimer's Disease and Parkinson's Disease: A 

Role for Neuroinflammation. Molecular 

Neurobiology. 

Cognitive Issues 
Memory 

Impairment Cytokine-induced neuroinflammation 

disrupts hippocampal function. 

Yirmiya, R., & Goshen, I. (2017). Immune 
Modulation of Learning, Memory, Neural 

Plasticity, and Neurogenesis. Brain, Behavior, 

and Immunity. 

 
Impaired 

Executive 

Function 

Inflammation affects prefrontal cortex 

activity. Considered to be due to loss of key 

neurosteroids: DHEA-s, pregnenolone-s, 

and allopregnanolone-s 

Marsland, A. L., et al. (2015). The Effects of 
Acute Psychological Stress on Circulating and 

Stimulated Inflammatory Markers: A Meta-

Analysis and Systematic Review. Brain, 
Behavior, and Immunity. 

Sleep Disorders Insomnia Elevated levels of pro-inflammatory 

cytokines disrupt sleep homeostasis. 

Irwin, M. R., et al. (2016). Inflammation and 

Sleep: From Stress to Sleeplessness. Nature 

Reviews Neuroscience. 

Migraines 
Chronic 

Migraines Inflammatory cytokines sensitize 

trigeminal nerve pathways. 

Vecsei, L., et al. (2017). Migraine, Neurogenic 
Inflammation, Drug Development - 

Pharmacology and Therapeutics. Frontiers in 

Pharmacology. 

Tinnitus 
Persistent 

Tinnitus 

Neuroinflammation affects auditory 

pathways, contributing to tinnitus 

perception. 

Shore, S. E., et al. (2016). Mechanisms of Noise-

Induced Tinnitus: Insights from Cellular Studies. 
Hearing Research. 

Neuromuscular 

Illnesses 

Myasthenia 

Gravis 

Autoimmune neuroinflammation affects 

acetylcholine receptors at the 

neuromuscular junction. 

Meriggioli, M. N., & Sanders, D. B. (2016). 
Autoimmune Myasthenia Gravis: Emerging 

Clinical and Biological Heterogeneity. The 

Lancet Neurology. 

Hyperalgesia 
Pain 

Sensitization 

Neuroinflammation contributes to central 

and peripheral sensitization. Peroxynitrite. 
Ji, R. R., et al. (2016). Emerging Roles of Immune 

Cells in Chronic Pain. Nature Medicine. 

Other Issues Fatigue Inflammatory cytokines induce central 

fatigue via the hypothalamus. 

Dantzer, R., et al. (2018). From Inflammation to 

Sickness and Depression: When the Immune 

System Subjugates the Brain. Nature Reviews 

Neuroscience. 
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Discussion 

The activation of pro-inflammatory pathways following various traumatic events is a fundamental process 

in the development of neuropsychiatric disorders and physical pain syndromes (D1). As the brain's 

microenvironment becomes increasingly saturated with pro-inflammatory cytokines and reactive oxygen 

species (ROS), critical biochemical processes, including neurotransmitter synthesis, enzymatic functions, 

and the neutralization of toxic metabolic by-products, begin to deteriorate (D2). Over time, disruptions in 

these pathways, particularly those involving neurosteroids and neuroactive steroids, compromise 

neuroprotection, leading to neuronal and glial cell death (D3). The extent of cellular loss correlates directly 

with the disruption of neural circuits that regulate cognition, motivation, and emotional stability. 

Thus, the primary therapeutic objective is to resolve the inflammatory environment to facilitate the 

restoration of essential neurochemical pathways. Brain Rescue 3 (BR3), comprising 16 nutraceuticals, is 

specifically designed to mitigate key biological triggers of inflammation, as detailed in the section 

"Nutraceuticals and Their Influence on Neuroinflammation." 

Primary trauma, whether physical or psychological, and whether involving subconcussive or concussive 

forces, induces cellular damage and triggers secondary trauma cascades (D4). Depending on the nature of 

the trauma, cellular integrity may be compromised, leading to the leakage of intracellular components into 

the extracellular space (D5). This process often affects the mitochondria, resulting in the excessive 

production of ROS as they attempt to generate additional ATP (adenosine triphosphate) to meet the 

heightened energy demands imposed by trauma (D6). During cellular repair, ATP is required in substantial 

amounts. However, ROS, as free radicals, promote the formation of reactive nitrogen species (RNS), such 

as peroxynitrite (PN). Peroxynitrite has been shown to impair enzyme systems essential for synthesizing 

serotonin, melatonin, and glutathione, thereby increasing the risk of depression, insomnia, and Parkinson’s 

disease, respectively (D7). 

When a singular, minor injury occurs, secondary trauma-induced damage can be self-limiting, presenting 

transient symptoms akin to those seen in viral infections, including fatigue, headache, myalgia, emotional 

lability, and anorexia. However, in cases of repetitive head injuries, whether subconcussive or concussive, 

secondary trauma can become chronic. Under these conditions, the continuous production of oxidative 

stress and pro-inflammatory cytokines exacerbates neurodegenerative processes. If left unchecked, this 

progressive damage accumulates, resulting in symptoms that correspond to the degree and extent of injury 

across different brain regions. Concurrently, neurochemical dysregulation disrupts biochemical processes 

vital for maintaining healthy brain function. Ultimately, individuals may be misdiagnosed with psychiatric 

disorders and subjected to polypharmacy. 

In this 90-day open-label study, 18 Marines awaiting medical discharge were administered a morning 

regimen of Brain Rescue 3, a comprehensive nutraceutical formulation developed to reduce free radicals 

and attenuate the production and release of pro-inflammatory cytokines. Utilizing the Millennium Program 

Questionnaire (MPQ), a subjective self-assessment tool, 65% of participants reported a 50% to 100% 

improvement in symptoms by the end of the study period. The remaining 35% who did not achieve at least 

a 50% improvement were found to have one or more lifestyle factors (Appendix 2) that either blocked or 

impeded the reduction of pro-inflammatory cascades. 
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Conclusion 

Between the onset of Operation Enduring Freedom (OEF) in 2001 and the withdrawal from Afghanistan in 

August 2021, a significant number of veterans have been diagnosed with psychiatric conditions. The most 

common diagnoses include Post-Traumatic Stress Disorder (PTSD), depression, anxiety disorders, and 

substance use disorders. It is estimated that over 1.7 million veterans from the OEF, Operation Iraqi 

Freedom (OIF), and Operation New Dawn (OND) conflicts have received care through the Veterans Health 

Administration (VHA). Among these veterans, approximately 29% (493,000) have been diagnosed with at 

least one mental health condition, with PTSD being one of the most prevalent diagnoses. 

These high rates of psychiatric diagnoses are likely due to the intense and prolonged nature of combat 

exposure in these conflicts, which involved constant threats such as roadside bombs and improvised 

explosive devices. Additionally, factors such as multiple deployments and the unique stressors faced by 

female service members, including higher exposure to combat and sexual trauma, have contributed to these 

elevated rates of mental health issues among veterans. 

The data highlights the critical need for continued support and mental health care for veterans who served 

in these conflicts ( Psychiatric Times ) 

From 2001 to 2021, the U.S. Department of Defense recorded over 450,000 cases of traumatic brain injuries 

(TBIs) among service members. This includes both concussive and subconcussive TBIs, which were 

prevalent among soldiers deployed in combat zones. The peak year was 2011, with nearly 33,000 reported 

cases, and mild TBIs, often resulting from concussive events like explosions, accounted for the majority of 

these injuries (Military Health, Brain Injury Association of MI ) 

Nearly one million soldiers, that we know about, are suffering with the consequences of neuroinflammation 

either labeled as traumatic brain injury or the most common psychiatric label, PTSD.  Nonetheless, it my 

operational opinion that both forms of presentation are from the consistent underlying neuroinflammation 

which causes disruption of the brain’s neurochemistry. 

    

 

 

 

 

 

 

 

 

 

 

 

https://www.psychiatrictimes.com/view/va-statistics-show-large-number-vets-psychiatric-diagnoses
https://health.mil/Military-Health-Topics/Centers-of-Excellence/Traumatic-Brain-Injury-Center-of-Excellence/DOD-TBI-Worldwide-Numbers
https://www.biami.org/department-of-defense-tbi-numbers/
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Appendix 1:   Brain Rescue 3 - Nutraceuticals, Neuroinflammation and Benefits to Brain Chemistry 

Compound 
Benefits Related to 

Neuroinflammation 

Beneficial Effects 

 on Cytokines 

Influence on  

Brain Chemistry 
References 

Epigallocatechin 

Gallate (EGCG) 
- Reduces neuroinflammation by 

inhibiting microglial activation. 

- Decreases oxidative stress, 
protecting neurons from damage. 

- Inhibits production of pro-

inflammatory cytokines such as 
TNF-α and IL-6. 

- Modulates inflammatory 

pathways to reduce overall 
cytokine levels. 

- Enhances cognitive functioning. 

- Protects against neuronal 

damage, supporting conditions like 
Alzheimer's disease. 

- Promotes neuronal health and 

cognitive clarity. 
- Decreases Cortisol.  

 

Rhodiola Rosea 

- Enhances resilience against 
stress-induced neuroinflammation. 

- Supports nervous system health 

by regulating stress responses. 

- Regulates release of stress 

hormones, indirectly modulating 

cytokine production. 
- Reduces levels of cortisol, which 

can influence inflammatory 

cytokines. 

- Increases availability of 

neurotransmitters like serotonin 

and dopamine. 
- Boosts mental performance and 

reduces symptoms of fatigue and 

depression. 
- Enhances mood and cognitive 

function via neurotransmitters. 

- Decreases Cortisol. 

 

Guarana 

- Provides antioxidant protection, 

reducing oxidative stress-related 

neuroinflammation. 
- Enhances cognitive resilience 

against mental fatigue. 

- May indirectly influence 

cytokine levels by reducing 

oxidative stress. 
- Supports immune function 

through its antioxidant properties. 

- Increases release of adrenaline 

and stimulating neurotransmitters. 

- Enhances mental alertness and 

concentration. 
- Boosts physical performance by 

stimulating the CNS. 

 

Vitamin B12 

(Methyl-

Cobalamin) 
- Supports myelin sheath integrity, 

providing neuroprotection. 

- Reduces neuroinflammation by 
maintaining healthy nerve function. 

- Helps balance cytokines and 

growth factors, potentially 

reducing inflammatory responses 
associated with neuropathy. 

- May influence cytokine 

production related to neurological 
health. 

- Essential for neurotransmitter 
synthesis, enhancing neuronal 

communications. 

- Promotes cognitive function and 
mental clarity. 

- Ensures adequate oxygen 

delivery to the brain, reducing 
fatigue and increases cognition. 

 

Hesperidin 

- Reduces neuroinflammation 

through its anti-inflammatory 
properties. 

- Protects neurons from oxidative 

stress. 

- Decreases production of 

inflammatory cytokines. 
- Modulates immune responses to 

support reduced inflammation in 

the nervous system. 

- Enhances blood flow and nutrient 

delivery to the brain. 

- Supports cognitive function and 
mental clarity. 

- May reduce the risk of 

neurodegenerative diseases. 

 

Lepidium Meyenii 

(Maca Root) 
- Supports neuroprotection by 
enhancing neuronal health. 

- Helps the body manage stress, 

reducing stress-induced 
neuroinflammation. 

- Improves hormonal balance 

disrupted by pro-inflammatory 
cytokines. 

- Reduces anxiety and depression 

caused by pro-inflammatory 
cytokine hormonal disruption. 

- Increases blood flow to the brain, 
supporting cognitive function. 

- Enhances mental clarity and 

energy levels. 
- Balances neurotransmitters, 

improving mood and reducing 

mental fatigue. 
- Decreases Cortisol 

 

Docosahexaenoic 

Acid (DHA) 
- Protects neural tissue by reducing 

neuroinflammation. 

- Downregulates pro-

inflammatory cytokines like TNF-

α and IL-1β. 

- Essential for brain cell membrane 

function. 

- Supports neuronal growth and 
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Compound 
Benefits Related to 

Neuroinflammation 

Beneficial Effects 

 on Cytokines 

Influence on  

Brain Chemistry 
References 

- Decreases oxidative stress 
through antioxidant activity. 

- Promotes the production of anti-
inflammatory molecules like 

Resolvin and Protectin D1. 

communication, enhancing 
learning and memory. 

- Reduces neurodegenerative 

diseases by maintaining cognitive 
health. 

Gamma Tocopherol 

(Vitamin E) 
- Reduces neuroinflammation by 
downregulating NF-κB. 

- Protects neurons from oxidative 
damage. 

- Lowers production of 

inflammatory cytokines by 

inhibiting NF-κB. 
- Enhances immune function, 

supporting reduced inflammatory 
responses. 

- Protects cells from oxidative 

stress. 

- Supports cardiovascular health. 
- Maintains cellular integrity and 

supports overall cognitive 
function. 

 

Ascorbic Palmitate 

(Vitamin C) - Protects lipids from peroxidation, 
reducing oxidative stress-related 

neuroinflammation. 

- Acts as a free radical scavenger in 
the brain. 

- Reduces oxidative load, which 
can influence cytokine production. 

- Enhances glutathione synthesis, 

supporting the antioxidant defense 
system. 

- Regenerates α-tocopherol 

(Vitamin E), maintaining 

antioxidant protection. 
- Increases glutathione levels in the 

brain, enhancing antioxidant 

capacity. 
- Supports overall brain health 

through improved antioxidant 

defenses and free radical 
scavenging. 

 

Quercetin 
- Downregulates NF-κB, reducing 

neuroinflammation. 

- Enhances mitochondrial 
biogenesis, supporting neuronal 

energy and health. 

- Reduces production of pro-

inflammatory cytokines. 

- Upregulates IGF-BP3, 
contributing to anti-cancer and 

anti-inflammatory effects. 

- Enhances ATP production, 

improving cellular energy and 

cognitive function. 
- Acts as an ionophore for zinc, 

boosting immune function. 

- Supports clearer thoughts and 
reduces mental fogginess through 

improved mitochondrial function. 

 

N-Acetyl Cysteine 

(NAC) 

- Replenishes glutathione levels, 

reducing oxidative stress-induced 

neuroinflammation. 

- Inhibits NF-κB activation, 

decreasing inflammatory 
responses. 

- Suppresses pathways that 

activate NF-κB, leading to lower 

pro-inflammatory cytokine levels. 

- Restores antioxidant defenses, 

indirectly modulating cytokine 
production. 

- Restores brain's antioxidant 

capacity, protecting against 
oxidative damage. 

- Supports neurotransmitter 

balance and cognitive function. 

- Reduces inflammation, 

promoting overall brain health and 

resilience against neurological 
stress. 

 

Pyrroloquinoline 

Quinone (PQQ) 

- Reduces inflammation by 

decreasing TNF-α and NF-κB. 

- Enhances neuroprotection 
through nerve growth factor (NGF) 

stimulation. 

- Lowers pro-inflammatory 

cytokines such as TNF-α. 

- Modulates immune responses to 
reduce systemic and neural 

inflammation. 

- Stimulates mitochondrial 

biogenesis, increasing ATP 

production and cellular energy. 
- Supports cognitive functions like 

memory and attention. 

- Promotes neuronal survival and 
growth, enhancing overall brain 

health. 

 

Coenzyme Q10 

(CoQ10) 

- Protects neurons from oxidative 

stress, reducing 
neuroinflammation. 

- Enhances mitochondrial function, 

supporting neuronal energy and 
health. 

- Its antioxidant properties may 

indirectly reduce pro-

inflammatory cytokines. 
- Supports cellular energy (ATP), 

which modulates immune 

responses and cytokine 
production. 

- Facilitates ATP production in the 

electron transport chain, enhancing 
cellular energy. 

- Protects cells from oxidative 

damage, supporting cognitive 
health. 

- Maintains mitochondrial 

integrity, promoting overall brain 
function and resilience. 

 

Vitamin B1 

(Thiamine) 
- Acts as an antioxidant, protecting 

neurons from oxidative stress-
induced inflammation. 

- Mitigates neuronal damage 
caused by inflammatory cytokines. 

- Reduces production of 

inflammatory cytokines through 

its antioxidant activity. 
- Supports the body's defense 

against oxidative stress, indirectly 
modulating cytokine levels. 

- Essential for neurotransmitter 

production, memory, and cognitive 

clarity. 
- Enhances energy metabolism by 

increasing ATP production. 

- Supports overall brain function 
and cognitive health through 

energy production and antioxidant 
protection. 
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Compound 
Benefits Related to 

Neuroinflammation 

Beneficial Effects 

 on Cytokines 

Influence on  

Brain Chemistry 
References 

Vitamin B2 

(Riboflavin) 

- Acts as a cofactor for antioxidant 
enzymes, reducing oxidative stress-

induced neuroinflammation. 

- Supports efficient neuronal 
function, contributing to 

neuroprotection. 

- Neutralizes reactive oxygen 

species (ROS) via glutathione 

reductase, mitigating cytokine-
induced inflammation. 

- Enhances the antioxidant 

defense system, indirectly 
reducing pro-inflammatory 

cytokines. 

- Involved in energy metabolism, 

supporting cognitive processes. 

- Protects against oxidative 
damage in the brain, enhancing 

overall neurological health. 

- Maintains efficient neuronal 
functioning through energy 

support and antioxidant activity. 

 

Vitamin B5 

(Pantothenic Acid) 

- Modulates neuroinflammation by 

regulating cytokine production. 

- Supports myelin synthesis, 

providing neuroprotection. 

- Reduces inflammatory responses 
in the brain by modulating 

cytokine production. 

- Supports the body's ability to 

manage inflammation through 

CoA-related metabolic pathways. 

- Precursor to acetyl-CoA, 

essential for neurotransmitter 
synthesis (acetylcholine). 

- Enhances energy metabolism, 

supporting cognitive function. 
- Facilitates synthesis of myelin, 

protecting nerve cells and 

promoting efficient neural 

communication. 

- Decreases Cortisol.  

 

 

Appendix 2:  Lifestyle issues affecting neuroinflammation.  

Lifestyle Issue Mechanism Impact on Neuroinflammation 

Alcohol Consumption 

Ethanol metabolism produces 

acetaldehyde and ROS, which cause 

oxidative stress and damage to 

neurons. 

Increases neuroinflammation by upregulating pro-

inflammatory cytokines like TNF-α and IL-6. 

Eating Inflammatory 

Foods 

High intake of trans fats, refined 

sugars, and processed foods trigger 

systemic inflammation. 

Promotes neuroinflammation by increasing the permeability of 

the blood-brain barrier and activating microglia, upregulating 

pro-inflammatory cytokines. 

Poor Hydration 

Dehydration leads to reduced blood 

flow and impaired nutrient delivery to 

the brain. 

Worsens neuroinflammation by increasing oxidative stress and 

impairing the brain's detoxification processes. Activation of 

microglia with the production of pro-inflammatory cytokines. 

Poor Nutrition 

Deficiency in essential nutrients (e.g., 

omega-3s, vitamins, antioxidants) 

impairs brain function. 

Amplifies neuroinflammation by failing to counteract 

oxidative stress and inflammation. 

Poor Exercise 

Sedentary behavior reduces 

neurogenesis and increases oxidative 

stress. 

Contributes to neuroinflammation by lowering anti-

inflammatory cytokines and increasing ROS production. 

Poor Sleep Hygiene 

Disrupted sleep patterns impair the 

glymphatic system, which clears 

toxins from the brain. 

Heightens neuroinflammation by allowing the accumulation of 

amyloid-beta and other inflammatory agents. 

Dysbiosis and Poor 

Gut Health 

Imbalance in gut microbiota produces 

endotoxins and disrupts the gut-brain 

axis. 

Increases neuroinflammation by allowing the translocation of 

pro-inflammatory molecules across the gut lining. 

Medication 

(Gabapentin, 

Pregabalin, Narcotics) 

These medications may alter 

neurotransmitter levels and impair 

mitochondrial function. 

Can exacerbate neuroinflammation by increasing oxidative 

stress and disrupting normal brain signaling. 

 

 

 


