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A Therapeutic Nutritional Approach in Assisting Neurometabolic Recovery in Concussions

W. Joe Ford, Jr.
Neuro Activation Support (NAS-1) is a U.S. patented blend of vitamins, supplements, and herbs to be included in the recovery protocol of MTBI/Concussions. The goal of this clinical observation study is to document therapeutic usage of Neuro Activation Support (NAS-1) on a variety of concussion cases. The factors of dosage, dosage intervals, therapeutic duration, and adjunctive therapies were examined in each case. By using a blend of herbs, vitamins, and supplements, the body can combat the neurometabolic cascade that occurs when an athlete sustains a concussion. Four components of a concussion can be addressed nutritionally including Emotionality, Cognitive, Sleep disturbance, and Somatic symptoms. This is accomplished by making available the nutrients, precursors and modulators needed for normal and optimal brain function. By stabilizing the blood-brain barrier, optimizing normal neurochemical pathways, and combating neurometabolic excitatory dysfunction; the brain will repair and return to a more normal state with greater efficiency. This application and observation study substantiates Neuro Activation Support (NAS-1)’s success within the manufacturers recommendations. The formula was well tolerated with no adverse effects.
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Introduction

      The standard of care for MTBI (mild traumatic brain injury)/Concussion has basically stayed the same for over 50 years when it comes to active intervention.  The changes in recommendations have come from learning more about the effects of concussions on neurons and their metabolism (Collins, et al, MTBI and Sports Concussions: New Insights Into a Controversial Clinical Diagnosis).  We are in total agreement with today’s advise of decreasing video gaming, texting, active engagement, etc. .  However, by depriving the body and brain of the additional nutrient levels needed for recovery, we believe, that it is actually slowing the recovery process as well as allowing the proliferation of TAU protein by neuronal cell death and membrane rupture.  It is widely accepted today that concussion recovery is related to brain metabolism 
(Lovell,Pardini,Collins,et al, Neurosurgery, 2007).  We believe it should become standard protocol to provide a safe, concentrated dose of beneficial and required nutrients to assist the brain’s ability to recover more rapidly and more thoroughly when concussed through sport or activity.  Three main components must be addressed, the Blood Brain Barrier, the Neurometabolic Excitatory Degeneration Cascade, and the Modulation of Neurotransmitters.  By  providing the nutrients needed, we are relying on the body to utilize what is needed to repair and recover efficiently.

Destabilization of Blood Brain Barrier Permeability


The amount of information on the Blood Brain Barrier (BBB) and metabolic changes to the brain after sustaining a concussion has increased greatly. By examining the current data and comparing that to the information we have on therapeutic nutrition, we can affect the neurochemical and piezo-chemical membrane effects of concussions.  A healthy neuron has a negative trans-membrane potential because of the functions of calcium, sodium, potassium, and chloride ions (Kandel, Schwartz, and Jessel, Principles of Neural Science, 4th edition, New York; McGraw-Hill, 2000). By affecting their concentrations, gradient flow, and ratios, one can affect neuronal function.

            First, it is beneficial to understand what the latest research has shown in concussion studies.  According to a study from the University of Rochester Medical Center, Dr. Jeffrey Bazarian, MD et al.(J of Neurotrauma; Mar 3, 2009), it is impossible to assertain the permeability of the blood brain barrier without a ventriculostomy. Some areas show increased permeability while others show a decreased permeability. This dilemma is the first key objective that Neuro Activation Support (NAS-1) addresses.  It is crucial to assist the stabilization of the BBB before any other goals of effecting the brain’s healing can be accomplished.  The first key ingredient in NAS-1 is Ginkgo Biloba. The efficacy of which is very good when standardized to 24% ginkgoloids.  More than 50 double-blind studies have shown it to be effective in cerebral vascular issues. Ginkgo Biloba standardized to 24% ginkgoloids is a registered drug in Germany and France.  Specifically, Ginkgo Biloba has shown a multitude of vascular effects that are adaptogenic in nature(Werbach, Murray, Botanical Influences on Illness, 22-23, 1994)  It is believed that this is due to it’s effect on endothelial  as well as phospholipid membrane stuctures through its direct stimulation of the release of endothelium-derived relaxing factor and prostacyclin.(Werbach, Murray, Botanical Influences on Illness, 22-23, 1994).
     Another synergistic component of NAS-1 that assists to stabalize the BBB is Bilberry extract.  This is another well-studied herbal extract.  The active component is known to be the anthocyanosides.  It is a potent BBB stabilizer through stabilization of membrane phospholipids, and by increasing the biosynthetic process of the acid mucopolysaccharides of the connective ground substance through restoration of the altered mucopolysaccharidic acid pericapillary sheath (Mian, Curri, Lietti, Bombard Elli [Anthocyanosides and the walls of micro vessels] Minerva Med 68(52): 3565-81, 1977).

     The third synergistic component of NAS-1 is the herb Feverfew.  The active component of Feverfew is the parthenolide.  It’s effect on stabilizing the BBB is by assisting in re-establishing proper vascular tone through it’s inhibition of pro-inflammatory prostaglandins including leukotrienes, serine proteases, etc.. However, it does not prohibit cyclo-oxygenase and may account for its effectiveness as a herbal remedy (Collier Butt, McDonald-Gibson, Saeed. Extract of Feverfew inhibits prostaglandins biosynthesis. Letter. Lancet October 25, 1980).

     The fourth synergistic component of NAS-1 that assists in stabilizing the BBB is L-Glutamine.  Glutamine has a profound effect on endothelial cells of BBB vessels via its effect on the Na+ gradient.  The stabilizing effect on the Na+ gradient is crucial for preventing the destructive effects on membranes and blood glucose fluctuation (Kawai, Stummer, Ennis, Betz, Keep [BBB Glutamine transport during Normoglycemic and Hyperglycemic Focal Cerebral Eschemia] J of Cerebral Bloodflow and Metabolism(1999),19, 79-86)

Neurometabolic Cascade of Energy-Linked Excitotoxic Degeneration

     The next stage of a concussion that NAS-1 addresses is the damaging effects of the Neuro-Excitotoxic Model of Degeneration.  In this model, the decrease in essential nutrients needed for normal neurometabolism leads to a cascade of degeneration highlighted by the removal of the Magnesium block on the NMDA receptors, causing an influx of Ca++ into the cytosol and subsequent swelling and neuronal apoptosis and release of intermembrane Tau protein.  This vicious feed-forward cycle is perpetuated by a deficiency in mitochondrial ATP production (Neuron, 2008, Jan 24; 57 (2): 178-201).  Neuro Activation Support (NAS-1) addresses this cycle with multiple nutrients that nourish the Magnesium plug and provides sufficient methyl donors to encourage adequate ATP production and decreased free-radical scavenger activity.

     The first nutrient to address this issue is Magnesium Glycyl Glutamine.  This chelated form of Glutamine is a very effective means of delivering fresh magnesium to the NMDA receptors of the brain.  Because it is chelated to glutamine, it easily passes through mucosal membranes, where normal orally-ingested magnesium absorption is greatly decreased (Ashmead D. H., Albion Laboratory; International Conference, January 1998). 
  In times of illness or injury, glutamine becomes conditionally essential(University of Maryland Medical Center;altmed/article307.htm; June 9,2009).  The ability to maintain proper ATP mitochondrial function is crucial in decreasing the excitotoxic degeneration model.

     The second nutrient in NAS-1 for this issue is Acetyl L-Carnitine.  This nutrient is crucial in assisting fat to enter the mitochondria for energy production(Evans AM, Fornasini G. Pharmacokinetics of L-carnitine. Clin Pharmacokinet 2003;42:941-67).  In times of stress or injury, it is crucial for adequate amounts of fatty acids to not only be available, but to be able to enter the mitochondria.  This dynamic is contingent on adequate levels of Acetyl L-Carnitine.

     Another synergistic nutrient  is Alpha-Lipoic Acid.  This nutrient is valuable in protecting brain cells from glycation and oxidation (Passwater, PhD ,Lipoic Acid: The Metabolic Antioxidant,28-29,45-46,1995).  Alpha-Lipoic Acid serves two very important roles for the concussed brain.  It not only works as a potent antioxidant, but also to help in nerve cell regeneration. As neurons suffer the damage immediately after a concussion, the damage can be perpetuated through DNA cross-linking, which can continue the damage from days to years.  The ability to effect neuronal cell membranes and free radical damage makes Alpha-Lipoic Acid important for immediate recovery and for mitigating long term damage from concussion (Passwater, PhD, Lipoic Acid: The Metabolic Antioxidant,28,45,1995).

     Yet another ingredient to fight the neurometabolic cascade is Dimethyl Glycine (DMG).   By including a pure methyl donor, the brain continues to fight the increased free radical production post-concussion (Meduski, J., et al. “Effect of dietary N,N-dimethylglcyine uptake on the molecular oxygen in Sprague-Dawley rats.” Research Paper. University of California, San Diego, 1980.).  The proper methylation can further decrease the possibility of abnormal gene expression from damage to mitochondria inside the neuron (Chinnery P, Majamaa K, Turnbull D, Thorburn D (2006). "Treatment for mitochondrial disorders”).

Neurotransmitter Modulation and Symptomatic Relief

     The third component of the concussion addressed by Neuro Activation Support (NAS-1) is the modulation of the neurotransmitters affected by a MTBI/Concussion.  This component is treated as a separate entity only for the purpose of detailing the ingredients of NAS-1.  It is widely accepted that the Neurometabolic cascade is part of the affect of concussions on the brain.  This has a direct effect on the regulation of all neurotransmitters (Giza,Hovda; UCLA Brain Injury Research Center; Neurometabolic Cascade Following Cerebral Concussion;2001).  

     The synergistic blend in Neuro Activation Support (NAS-1) includes Huperzine A.  This nutrient is very effective in up-regulating Acetylcholine, which increases memory and focus, while also having free radical scavenging properties.  It’s effect on acetylcholine is due to it’s antagonistic effect on the NMDA receptor and the enzyme acetylcholinesterase (Tang, X. C.; He, X. C.; Bai, D. L. (1999). "Huperzine A: a novel acetylcholinesterase inhibitor". Drugs of the Future 24 (6): 647–663).  Another profound benefit of Huperzine A is its ability to support neuronal cell growth and repair.  This is another long-term benefit of the nutrient for athletes in the years after their concussions (Tang, L., Wang, R., Tang, X. (2005). "Effects of huperzine A on secretion of nerve growth factor in cultured rat cortical astrocytes and neurite outgrowth in rat PC12 cells". Acta Pharmacologica Sinica 26 (6): 673–678.).

     The second ingredient to assist in neurotransmitter modulation is L-Theanine.  This nutrient has multiple effects, but mainly on GABA, which in turn effects Dopamine and Serotonin levels.  These effects work on one of the primary symptoms of a concussion, which is decreased sleep quality.  The lack of quality sleep further slows down the recuperative abilities of the brain. L-Theanine increases Alpha Brain Wave Activity, which promotes alertness with relaxation.  This ability makes this nutrient very important in the healing process of the brain (Nathan,Lu,Gray,Oliver; The Neuropharmacology of L-Theanine; A possible neuroprotective and cognitive enhancing agent; J of Herbal Pharmacotherapy; 6(2),21-30, (2006).

      Another nutrient in NAS-1 involved in neurotransmitter modulation is Tumeric.  This nutrient decreases the enzyme that causes inflammation and decreases nausea, thus effecting serotonin.  By working on serotonin levels in the frontal lobe as well as the digestive tract, tumeric can affect concussion symptoms like headache, nausea, and inflammation. The active ingredient is the curcumaloid, which works by inhibiting NFKappa B (Takada Y, Bhardwaj A, Potdar P, Aggarwal BB. Nonsteroidal anti-inflammatory agents differ in their ability to suppress NF-kappaB activation, inhibition of expression of cyclooxygenase-2 and cyclin D1, and abrogation of tumor cell proliferation.).

      Finally, another ingredient in NAS-1 involved in modulating the neurotransmitters is Guarana.  This herb is mostly known for its stimulatory effects. However, in lower doses, it can improve memory, mood, and alertness. (J Psychopharmacol. 2007. Human Cognitive Neuroscience Unit, Division of Psychology, Northumbria University, Newcastle upon Tyne, UK.).  It effects serotonin, acetylcholine, GABA, and L-Dopa to achieve its benefits.

Accessory Nutrients for Absorption, Shielding, and Healing

      There are other nutrients in Neuro Activation Support (NAS-1).  Each one serves a purpose in absorption, shielding, and/or to support healing a brain that is distressed, based on what we know about brain changes following injury (Giza,Hovda; UCLA Brain Injury Research Center; Neurometabolic Cascade Following Cerebral Concussion;2001). All ingredients are GRAS (generally recognized as safe). 

  These more common nutrients are added in specific ratios to maximize their effects and the effects of all the ingredients.

      The other ingredients are  B-Complex, Vitamin C, Folic Acid, Biotin, Choline, L-Tyrosine, GABA, PABA, and DMAE (Mechanism of disease: The Blood Brain Barrier; Neurosurgery. 2004 Jan: 54 (1): 131-40).

Clinical Observational Trial of Neuro Activation Support (NAS-1) on Concussion Recovery

1. Subject Collection And Profile

     Subject collection was accomplished by two methods, current patient base and direct referral from athletic trainers, doctors, players, and coaches. Length of study is 13 months. Subjects  ranged in age from 12 to 40. Subjects numbered 21 (S=21).  Some patients received multiple concussions during the study, thus the number of concussions studied is 24 (N=24). Every 7th case was designated as control (C=3) and did not receive any NAS-1 thus the group breakdown is T=18/C=3. The breakdown of sex: Female=8 (F=8); Male=13 (M=13).  The age breakdown is as follows: <20=16, 21-40=5, >41=0.
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2.  Procedures and Results

     Each subject was screened and examined for concussion symptoms via standard orthopedic and neurologic exam including cranial nerve evaluation, balance and proprioception examination.  Each subject completed a Rivermead Concussion Questionaire daily.  Each subject was tested for reaction time and balance/proprioception examination daily.  

     Questionaires and reaction times were scored daily and compared with normative and comparative data.

Rivermead Post-Concussion Questionaire Symptoms were as follows:
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Reaction time testing consisted of using Reflex Reaction Time Software by Vodafone(. It requires color identification and response action. The normal fingertip reaction average is .330ms (A Literature Review on Reaction Times; Kosinski, Robert; Clemson Univ; Sept. 2012).  We compared the reflex reaction time on first visit, then compared the times to the previous visits there after.  The data is as follows:
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Finally, we calculated the number of days for the subject to have a Rivermead score of 0 (no reportable symptoms).  The subjects were asked to complete a Rivermead Post-Concussion Questionaire daily while in the study.  There were two cases of sinus headaches reported by the subjects at the end of their trial as per their description of the change in headache location and character.  We also recorded the number of days until reaction times returned to the “normal” range of .330ms (+/- 10%). There were two cases where reaction time increased and did not return to normal during the study, thus the discrepancy between the Reaction Time Chart and the chart that follows. The data is as follows:
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3.Dosage and Application

     The subjects that were given the Neuro Activation Support (NAS-1) Protocol (N=18) were told to take two doses per day. The Neuro Activation Support (NAS-1) Protocol consists of a powder containing all the listed ingredients.  One dose was taken in the morning, and one dose in the evening.  A dose of Neuro Activation Support (NAS-1) consists of 17.4grams per dose (34.8grams per day).  The powder is mixed with any liquid.  Subjects were advised to use 4 to 6 ounces of their favorite juice.       The protocol was followed for 7 days.  The ability to deliver the nutrients in a timely fashion and for a short period of time increased the compliance of the protocol.  It is thought that 7 days is sufficient to deliver the necessary nutrients to the body and brain (Nieuwenhuys,R; Donkelaar, HJ; Nicholson,C; (1998); The Central Nervous System of Vertebrates; Vol 1; Springer pp11-14).

4. Adjunctive Therapies and Recommendation

All restrictions and protocols given by team physicians and trainers were followed including minimizing cell phone use, texting, video gaming, television, studying, classroom time, etc..  All subjects “return to play” protocols were strictly adhered to by the test subjects and their primary care-givers.

5. Tolerance

     Neuro Activation Support (NAS-1) was well tolerated with no adverse reactions noted by the test subjects.

Discussion

     This observational study of utilizing Neuro Activation Support (NAS-1) on concussions was performed with the objective of acquiring knowledge as to the best manner of assisting the brain in the recovery method from concussions.  Considerations as to application, efficacy, and tolerance were applied within the recommendations for use of the product.  No claim as to treat, diagnose, or cure are implied by this study, other than the results noted.  The therapeutic success was substantiated through the results obtained for each issue indicated. Further study is warranted due to the success documented.  This study fundamentally justifies the utilization within normal protocols of diagnosis and treatment of concussions.  The documented therapeutic results show Neuro Activation Support (NAS-1) to be reliably effective in the asserted fields.
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