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Can Nutrition be Part of 
the Solution to 

Concussions and TBI’s?

Today’s Plan

• Terminology

• Concussion Pathology

• Important Roll of Nutrition and Nutraceuticals

• Answer the Following Question Confidently
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Nutritional Terms
• Docosahexaenoic Acid (DHA) - omega-3 fatty acid that is a primary structural 

component of the human brain and cerebral cortex.  Antioxidant, etc.

• Eicosapentaenoic Acid (EPA) - omega-3 fatty acid and structural components in cell 
membrane phospholipid bilayers and synaptic membranes in the brain

• Curcumin - bright yellow polyphenol produced by some plants, principal curcuminoid 
of turmeric, anti-inflammatory among other things. 

• Resveratrol - polyphenol, antioxidant and induces mitochondrial biogenesis 

• Alpha-glycerophosphocholine (Alpha GPC) - choline containing molecule, cognitive-
promoting properties and improves cell membrane health

• Uridine Monophosphate - nucleotide base, increases synthesis of cellular 
membranes and synergistic with choline and omega 3 fatty acids

• Anthocyanins - universal plant colorants (red, purple, and blue hues) evident in 
many fruits, vegetables.  Powerful antioxidants.
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Concussion 

comes from the Latin word 
concutere, which means 

"to shake violently"
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Signs and Symptoms

https://www.cdc.gov/headsup/basics/concussion_symptoms.html10

Concussion Pathology
What is happening in the brain?

11 https://www.childrenshospitaloakland.org/main/concussion-guide2.aspx12
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H. Ling et al. / Molecular and Cellular Neuroscience 66 (2015) 114–12213

• Physical Damage

• Membrane Excitotoxicity - Ion Flux

• Hypermetabolism - Oxidative Stress

• Inflammation - Cytokine Release

• Brain Repair
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With Nutrition

• How do we make stronger brains?

• How do we decrease membrane excitotoxicity?

• How do we decrease oxidative stress? 

• How do we improve the function of the blood brain barrier?

• How do we decrease neuroinflammation?

• How do we stimulate repair? 
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Physical Damage
How do we make stronger brains?
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H. Ling et al. / Molecular and Cellular Neuroscience 66 (2015) 114–12217 18
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Neuroprotection by Docosahexanoic Acid 
in Brain Injury

Mil Med. 2014;179(suppl_11):106-111. doi:10.7205/MILMED-D-14-00162
Mil Med | Reprint & Copyright © Association of Military Surgeons of the U.S
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Membrane Excitotoxicity
- Ion Flux

How do we decrease membrane excitotoxicity?

26

H. Ling et al. / Molecular and Cellular Neuroscience 66 (2015) 114–12227 28

Curcumin… protected both retinal 

and hippocampal neurons against 

NMDA-induced cell death, 

confirming its anti-excitotoxic 

property.

Curcumin Protects against NMDA-Induced Toxicity: A 

Possible Role for NR2A Subunit.

A. Matteucci et al., Investigative Ophthalmology & Visual 

29

Oxidative stress mediated by NMDA, 

AMPA/KA channels in acute 

hippocampal slices: Neuroprotective 

effect of resveratrol. 

Quincozes-Santos et al. Toxicology in Vitro Volume 28, Issue 

4, June 2014, Pages 544-551
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Hypermetabolism
- Oxidative Stress
How do we decrease oxidative stress?

31 H. Ling et al. / Molecular and Cellular Neuroscience 66 (2015) 114–12232

33 34

Antioxidants
Eat your fruits and vegetables

35

What is an Antioxidant?

• a substance that inhibits oxidation

• a substance such as vitamin C or E that removes 
potentially damaging oxidizing agents in a living organism

https://www.dictionary.com/browse/antioxidant?s=t36
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https://www.haleo.co.uk/the-body/antioxidants/37

Blood Brain Barrier
How do we protect the function?

39 H. Ling et al. / Molecular and Cellular Neuroscience 66 (2015) 114–12240
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Inflammation
- Cytokine Release
How do we decrease neuroinflammation?

43 H. Ling et al. / Molecular and Cellular Neuroscience 66 (2015) 114–12244

45 46

Repair
How do we stimulate repair?

48
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Brain-Derived Neurotrophic 
Factor (BDNF)

• plays a significant role in neurogenesis (the growth and 
development of nervous tissue)

• enhances synaptogenesis (formation of synapses)

• enhances dendridogenesis (formation of neural dendrites)

• promotes protective pathways by inhibiting damage

• enhances cell survival

• etc

https://en.wikipedia.org/wiki/Brain-derived_neurotrophic_factor49

What Should we Eat?

52

Pop Quiz

53

A or B?

54
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A or B?

55

A or B?

56

https://diabetickitchen.com/foods-and-recipes-for-brain-health/57

EPA and DHA

Choline

Curcumin
Resveratrol

Uridine

Anthocyanins

Omega 3 
Fatty Acids

https://medium.com/hallhang/11-brain-foods-to-boost-focus-and-memory-55604da8044b
58

• Eat as organic as possible

• Eat as fresh as possible

• Avoid fried and processed foods

• Eat oily fish, wild caught salmon and trout

• Eat meat and eggs that are free range, grass 

finished

• Eat lots of plants of color, (blue violet, red) and 

anthocyanins

• Eat more curry or curcumin and spices

• Eat more red grapes and blueberries

• Eat as fresh as possible

Brain Healthy Diet

59

In Summary

60
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H. Ling et al. / Molecular and Cellular Neuroscience 66 (2015) 114–12261 H. Ling et al. / Molecular and Cellular Neuroscience 66 (2015) 114–122

Omega Three Essential Fatty Acids
ie Docosahexaenoic Acid (DHA)

and Eicosapentaenoic Acid (EPA)

Resveratrol

Curcumin

Curcumin
Resveratrol

Resveratrol

Resveratrol

Curcumin

Alpha-glycerophosphocholine (Alpha-GPC) 

Uridine Monophosphate

Curcumin
Resveratrol

DHA, EPA,

Alpha GPC

DHA

DHA

EPA

Anthocyanins

Anthocyanins

X
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- Goethe

“Knowing is not enough; we must apply.
Willing is not enough; we must do.” 
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