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Objectives:

Understand the role of 
pre and post concussion nutrition therapies

Have some simple recommendations for Monday Morning

How infection plays into brain injury
Gut Infections

Leaky Gut
Blood Brain Barrier



Daniel



History/Physical
19YOM
WT: 237 HT 6’1” P: 85, R 18, T 99.0, BP seated left 141/70, Right 142/66
EENT WNL, Chest, Lungs, Abdomen WNL
Concussed on the field
Evaluated by athletic trainer
Returned to play after headaches vanished and Baseline levels of Scat 5 were 
obtained
Presents with elevated blood pressure and sleep disruption
Difficulty focusing in school 
Stress Level ranges from 4-7/10
Takes over an hour to fall asleep
Waking at 3 am
T, TH up at 5 am for training, other days at 8
Alcohol consumption
Headaches
Chest pain
Heart races
Anxiety
EKG WNL
Light headed when skipping meals
Afternoon fatigue
Difficulty gaining weight



THE PIZZA PUFF
THE HOT DOG





Concussion 

A Clinical syndrome 
characterized by immediate and 

transient alteration in brain 
function, including alteration of 

mental status and level of 
consciousness, resulting from 
mechanical force or trauma



Post Concussive Syndrome

Side effects suffered after a head injury 
that may persist for weeks or months



Incidence of TBI

• Estimated: One million TBIs in US every year

• Every 15 seconds

• 5.3 millions people living in US with permanent 
disabilities from TBI



Why Post Concussion Nutrition?

! Rest is not enough 
! Reduce inflammation 
! Decrease chemical changes 
! Affect neuronal function/provide 

 neuroprotection 
! Blood vessel and tissue repair 
! Speed up recovery 
! Prevent further damage



Considerations Post Concussion
                (and Pre Too!!!!)



Hydration and Recovery

Moderate dehydration 
significantly influenced the 
self-report of symptoms 
commonly associated with 
concussion 



Deterioration of visual memory and increases in the self-report of fatigue. 





Three fold increase in 
effort after over drinking.

Drinking too much can put the body in danger of 
water intoxication or hyponatremia. 



Homemade electrolyte drink

! 1 quart water or green tea 
! ¼ teaspoon Himalayan salt 
! ¼ cup organic lemon juice 
! 5 grams ribose powder 
! Stevia to taste



Hydration
Lose 1-2 quarts of water/hr and  
drink less then they sweat 

Physical performance can be  
impaired with as little as 2% body  
weight loss from dehydration 

2 lbs on a 100 lbs player 

Advancing dehydration increases  
HR and decreases CO 

Dehydrated players heat up faster 

Dehydration drains mental  
sharpness, muscle power 
and endurance



! Variability: temperature, humidity, exercise intensity 
and sweat response to exercise 

! Drink 3 cups (24 oz.) for every 1 lb. weight loss 
through sweat 

! Replace 150% of sweat losses, because you are 
continuing to sweat 

! Re-hydrate within 2 hours post-exercise

Sweat loss



Calories
Raise BDNF



Nutrition for every within 24 hours of injury for best results

1-1.5 g/kg of protein for the following 2 weeks



Reduce Saturated

Vitamin E used with HF diet reduced oxidative damage, normalized levels of BDNF 



Aspartame

MSG
Hydrolyzed protein

Yeast Extract
Artificial Colors and Flavors

Sugar

Caffeine

Alcohol

Excitotoxins



Walking



Diet and Exercise: Combined effect!

Increases the suggests of regeneration
Healing is more pronounced
Exercise counteracts the deleterious effects of saturated 
fat on synaptic plasticity and cognitive function



Ketones can prevent neuron cell death

Helps ATP depletion, reactive oxygen 
species production and inflammation

More effective in children since younger 
brains are better at transporting and 
utilizing ketone bodies

Favors GABA production whoch can help 
with an increase in Glutamate



More Efficient energy than Glucose?!



Intestinal Permeability

Connection of brain and enteric system



SIBOBacterial Cytotoxins  
Cytoskeletal Proteins



Trauma can cause disruption of cortico- 
pontine integrations leading to intestinal 

permeability that leads to inflammation and 
malabsorption leading to GI dysfunction

Two way link between TBI and 
Intestinal changes 

Leads to increased infection and 
worsen brain damage.

Intestinal permeability after trauma for a month after TBI



12/16



2/17 
2 months later



%5 months later



Theanine 100-200mg
Taurine  1500-3000 mg

Valerian  600mg

Elevation of Glutamate after TBI 

Causes surrounding neurons to take in 
too much calcium for neuron to 

function normally 

Prevention of neuron from producing 
the energy it needs to function



 Increase GABA

Food
Glutamic Acid/Glutamate 
Almonds, tree nuts, lentils 
Banana, Spinach, Potato, Oats 
Beef liver, halibut 
Broccoli, Oranges. Rice bran 
Walnuts, Whole wheat rice 

Supplements
Magnolia bark  (dopamine Agonist) 
Inositol 
Vitamin B6 (as  P-5-P) 6.8 mg  
Magnesium  (succinate) 10 mg  
Zinc (glycinate) 5 mg  
Manganese  (succinate) 10 mg  
L-Taurine 150 mg  
Valerian Root extract (standardized 
to 0.8 % valerenic acid) 100 mg  
Passion Flower extract 
(standardized to 3.5 % flavonoids) 
100 mg  
L-Theanine 15 mg  
Lithium (orotate) 10 mg 



Nutrition Based on Site of Injury





38 patients with pure DAI were enrolled in a 12 week 
double bind, randomized, cross over study 

Significant increase in cognitive function during the 
periods they were on Boswellia Serata



N-Acetyl Cysteine

! July 2000 issue of the "British Journal of 
Pharmacology"  

! N-acetyl cysteine protects brain cells from excessive 
damage and death, especially after ischemic injuries 

! Association between N-acetyl cysteine and 
glutathione 

! Glutathione levels drop in the brain after injury, free 
radicals wreak havoc and worsen brain injury



N-Acetyl cysteine

! Early post-injury treatment with N-Acetyl Cysteine 
(NAC) reversed the behavioral deficits associated 
with the TBI 

! Direct scavenging of radicals or stimulation of 
glutathione peroxidase activity suggesting that N-
acetyl cysteine may be useful for treatment of 
oxygen free radical-mediated brain injury 

Ellis EF1, Dodson LY, Police RJ. Restoration of cerebrovascular responsiveness to hyperventilation by the oxygen radical scavenger n-
acetylcysteine following experimental traumatic brain injury. J Neurosurg. 1991 Nov;75(5):774-9. 

Eakin K1, Baratz-Goldstein R2, Pick CG2, Zindel O2, Balaban CD3, Hoffer ME4, Lockwood M1, Miller J1, Hoffer BJ5  Efficacy of N-acetyl 
cysteine in traumatic brain injury. PLoS One. 2014 Apr 16;9(4):e90617. doi: 10.1371/journal.pone.0090617. eCollection 2014.



Fish Oil

! Omega-3 fatty acids reduce oxidative stress 
! Conserving and activating the brain's own protection mechanisms 

responsible for maintaining the integrity of your brain cells 
! The brain tissue analysis of TBI models supplemented with omega-3 

polyunsaturated fatty acids (PUFAs) showed significantly reduced lipid 
peroxidation, nucleic acid and protein oxidation, promoting neuronal and 
glial cell survival 

! July publication of The Journal of Neurosurgery, Dr. Julian Bailes and Dr. 
Barry Sears:  “Animals receiving the daily fish oil supplement for 30 days 
post concussion had a greater than 98 percent reduction in brain damage 
compared with the animals that did not receive the supplement.” 

Kumar PR1, Essa MM1, Al-Adawi S2, Dradekh G1, Memon MA3, Akbar M4, Manivasagam T5. Omega-3 Fatty acids could alleviate the risks of traumatic brain injury. J Tradit 
Complement Med. 2014 Apr;4(2):89-92. doi: 10.4103/2225-4110.130374.



Curcumin ! Systemic anti inflammatory 
! Treats central nervous system injury, 

inflammation, subarachnoid 
hemorrhage and TBI 

! Improves patient outcome by 
reducing acute activation of 
microglia/macrophages and 
neuronal apoptosis (Journal of 
Neuroinflammation, 2014) 

! Neurorehabilitation and Neural Repair 
reported that CNB-001 dramatically 
reversed the behavioral deficits in 
both locomotion and memory that 
accompany the brain injury (2010) 

! A study presented in the Experimental 
Neurology Journal 2006 which 
revealed that curcumin counteracted 
the outcome of traumatic brain on 
oxidative stress, synaptic simplicity 
and cognition

Curcumin



Three Hypothesis

Less vitamin D ==> thinner bones ==> More skull fractures = TBI
Less vitamin D ==> less able to undergo trauma (such as a concussion) 
Note: Traumas consume vitamin D, 
so a series of traumas will result in very low vitamin D levels
Less vitamin D ==> less muscle and slower muscle response ==> fall more



R

Recovery rate from severe brain trauma supplemented 
with progesterone and vitamin D was higher than 
with just progesterone or a placebo.

Vitamin D and 
Progesterone



2 decades of research

High safety profiles
Clinically relevant
Easy to administer
Inexpensive



Vitamin D
6000 iu/day 
Increases resilience to TBI 
Deficiency may increase inflammatory damage and behavior impairment

Vitamin D3, progesterone, omega-3 fatty acids and glutamine as a 
combination for moderate and severe TBI works as a combination 

therapy to improve outcomes. 
(NATBI)



Magnesium

Enhances short term synaptic facilitation 
and long term potentiation and improves
learning and memory functions



100 patients with severe head trauma aged 18-65 
Placebo vs. 120 mg. of zinc 

Positive effect on inflammatory markers



Plant flavonoids/anthocyanidins from blueberry

Reduces inflammation, vasodilation, swelling and edema 

¼-1/2 cup blueberries daily 

Reducing neuronal damage, death and dysfunction 

Contain high levels of Resveratrol which can cross the 
BBB, improve measures of locomotion, anxiety, memory, 
and object recollection, reduce post traumatic neuronal 
loss and increase cerebral blood flow



“Without proper nutrition, the full potential of the 
athlete will not be realized, because performance will 
not be at its peak, training levels may not be sustained, 
recovery from injury will be slower, and the athlete may 
be more susceptible to injury and infection.”

RONALD MAUGHAN 
AUTHOR OF THE BIOMECHANICAL BASIS OF SPORTS PERFORMANCE 

CHAIR OF THE SPORTS NUTRITION GROUP ESTABLISHED BY THE IOC MEDICAL COMMISSION IN 2002



Head injuries may spark 
immune system attack





Blood brain barrier
! Inefficient clearance of exotoxins across the BBB 

after TBI 
! The permeability is then followed by antibody 

production against BBB proteins 
! Autoantibodies target BBB 

! Neurotransmitter dysregulation 

! Exociticity 

! Study of 57 football players:  S100-B detected in 
players with the greatest number of sub 
concussive hits



Tissue Damage

! S100- B proteins 
! Levels of proteins -4 hours 
! Levels of antibodies – 21 days 
! BBBD



BBB Functional

Recent Onset BBB Damage

On-Going BBB Damage



Normally functioning BBB is 
key to restore brain 

homeostasis and to create an 
optimal microenvironment for 

neuronal repair. 



Intestinal Permeability screen





700+ bacterial species 
have been detected in the oral cavity

The Gut brain mouth connection 



After 8 weeks of broad 
spectrum antimicrobial 

Patient with Root Canal 33 Pathogens 
Detected  



GI and performance

Exercise shunts blood to the muscles away from GI tract 
and raises core temp 

Less blood to internal organs disrupts the intestinal lining 

Inflammatory response 

Chronic stress 

Respiratory infections and other illnesses



Increased Infections in Athletes if 
Glutamine is reduced with endurance exercise.

Glutamine is commonly reduced in 
Concussed athletes



Approximately 50% of patients with severe TBI develop at 

least one infectious complication during hospitalization. 



There is a relationship between 
exercise and changes in immunity.





I endorse 
broad 

spectrum 
fabulousness!



Inhib
its



Chronic

Acute 

Digestive

Systemic



Immune system modulators

Up regulates body’s own defense



Clearance of Toxins



Reduces inflammation and promotes healing of tissues  





17 Botanical Ingredient Combination* 
Bilberry extract – Anti-inflammatory, antimicrobial, antioxidant, urinary antiseptic 
Noni Fruit – Anti-inflammatory, antimicrobial, antioxidant 
Milk Thistle - Antimicrobial, antioxidant, choleretic, trophorestorative and protective 
Echinacea  - Anti-inflammatory, antifungal, antiviral, immune modulating, lymphatic 
Goldenseal - Antibacterial, antihistamine, anti-inflammatory, trophorestorative 
Shiitake  - Antibacterial, antifungal, antioxidant, immune modulating 
White Willow Bark - Analgesic, anti-inflammatory, aids microcirculation
Garlic - Anthelmintic, anti-inflammatory, antimicrobial, antioxidant 
Grapeseed extract - Antibacterial, anti-inflammatory, antioxidant 
Black Walnut - Anthelmintic, antimicrobial, depurative  
Raspberry – Anti-inflammatory, antimicrobial, antioxidant 
Fumitory - Antimicrobial, antioxidant 
Gentian – Anti-inflammatory, antimicrobial, antioxidant 
Tea Tree oil  - Antifungal, antimicrobial 
Galbanum oil – Anti-inflammatory, antimicrobial, antiseptic, anti-parasitic 
Lavender oil - Antifungal, anti-inflammatory, antimicrobial 
Oregano oil - Antibacterial, antifungal, anti-inflammatory 



Certain circumstances in sport 
may increase the susceptibility 
of athletes to infectious diseases.



Prolonged bouts of strenuous exercise 
cause a temporary depression of 
various aspects of immune function.

Periods of intensified training lasting 
1 week or more may result in longer 
lasting immune dysfunction compromising 
resistance to common minor illnesses



In a marathon, 33.3% of athletes 
who ended the marathon got an 
upper respiratory tract infection.

Heavy exercise does accompany 
a decreased cytotoxic effect of NK cells

High intensity exercise 
impairs neutrophil production

Salivary IgA decrease with 
heavy and prolonged activities. 



Fungal infections are one of the most common in contact sports

20-77% of wrestlers are infected 
with dermatophytes and up to 
34% had fungal infections

Athlete’s foot is also common



Most common: Respiratory tract
Other common:  digestive system, skin and underlying tissues, 
genitourinary system 

Infection is a huge reason 
athletes miss training session 

Other factors such as lack of sleep and inadequate 
nutrition (particularly deficiencies of protein and essential 
micronutrients can also depress immunity)
Gleeson 2016



In Major international games 
lasting 9-18 days, 
6-17% of registered athletes 
are likely to suffer an illness 
episode.

Illness appears to be consistently 
more common in female athletes
Also higher in winter compared to 
summer Olympic games 
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History/Physical
19YOM
WT: 237 HT 6’1” P: 85, R 18, T 99.0, BP seated left 141/70, 
Right 142/66
EENT WNL, Chest, Lungs, Abdomen WNL
Concussed on the field
Evaluated by athletic trainer
Returned to play after headaches vanished and Baseline levels of Scat 5 were 
obtained
Presents with elevated blood pressure and sleep disruption
Stress Level ranges from 4-7/10
Takes over an hour to fall asleep
Waking at 3 am
T, TH up at 5 am for training, other days at 8
Alcohol consumption
Headaches
Chest pain
Heart races
Anxiety
EKG WNL
Light headed when skipping meals
Afternoon fatigue
Difficulty gaining weight



Labs

Uric acid: 
inflammatory marker

Low BUN relates 
to low B6

Unbalanced Na, K
Elevated Liver enzymes

Low Iron



CRP Significantly elevated inflammatory marker

Monocytes elevated indicate infection



poop test insert



Treatment

Been taking Melatonin 1-3 mg every night



Mid day Cortisol typical for stress management, excessive 
exercise and alcohol consumption



Liposomal Curcumin 
Liver support 

Gall bladder support 
Antimicrobial support 

Cortisol support 
Vitamin D 
Hawthorn 

CoQ10 
Chinese herbal 
formula for BP 

Dietary changes: 
Increased protein



Follow up blood tests

Follow up blood test 
6 weeks later

Improved Uric acid
Improved LDH
Improved Liver Enzymes
Lower Ferritin
Lower Monocytes
Lower CRP
Higher Vitamin D
Higher iron



6 week follow up

Sleeping through the night
Anxiety is significantly reduced
Monocyte and CRP  reduction
Elevation of Vitamin D and iron

BP 126/86



“No head injury is too severe to repair,  
nor too trivial to ignore.” Hippocrates (approx. 460 BC-370 BC)

Thank You!
Dr. Cindy M. Howard








