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What are Omega 3 Fatty Acids?

Omega 3 Fats

• PUFAS

• Essential Fatty Acid we need to consume from the diet

• Eicosapentaenoic Acid (EPA)

• Found in Oily Fish, Algae, and Krill

• Need it in high quantities to receive benefits

• Docosahexaenoic Acid (DHA)

• Found in Oily Fish, Algae, and Krill

• Body converts some DHA back to EPA to keep levels equal

• ALA

• Plant based found in leafy veggies, flaxseeds, chia, canola, walnut, soybean oils 

• Short chain omega 3 which body has to convert into EPA and DHA

• Only 1% is converted so it’s an inefficient way to get Omega 3



Food Sources of Omega 3

Food Type Omega 3s (mg)

Mackeral (3.5 oz) 5134 

Fish Oil (1 tsp) 3000

Cod Liver Oil (1 tbsp.) 2664

Salmon (3.5 oz) 2260

Anchovies 2113

Herring (3.5 oz) 1729

Sardines 1480

Caviar (1 tbsp.) 1086

Flaxseeds (1 tbsp.) 2338 (seeds)  7196 (oil)

Chia Seeds (1 oz) 4915

Walnuts (1 oz) 2542

Soybeans (1/2 cup) 1241



Benefits of Omega-3s

Cardiovascular Protection

Cognitive Function

Body Fat/Lean Tissue

Lean Muscle Preservation

Muscle Growth/Recovery

Inflammation & Pain Management

Concussion/TBI Protection

Mood Support



What are Omega 6 Fatty Acids?

Omega 6 Fats

• PUFAS

• Essential Fatty Acid we need to consume from the diet

• Linoleic Acid

• Converts to GLA and breaks down into Arachidonic Acid

• Soybean, Corn Oil, Safflower, Sunflower, Peanut Oil, Cottonseed

• Arachidonic Acid 

• Peanut Oil, Meat, Eggs, Dairy Products

• Gamma Linoleic Acid (GLA)

• Hemp seeds, Spirulina, Eevening Primrose Oil, Borage, Black Currant Seed



Are there benefits to Omega 6?

• When consumed in the right balance:

• Reduces nerve pain

• Fights Inflammation

• Improves Arthritis

• Improves ADHD Symptoms

• Reduces High Blood Pressure

• May reduce risk for Heart Disease

• Improves Bone Health



Omega 6 Sources



The Omega-6 Problem

Soybean Oil



Omega 6 Fats



The Omega-6 Problem



Omega-3 vs. Omega-6

What Mortality Rate is Optimal?



Omega-6 and Tissue Fat



Omega 6 Rich Foods

• Western diet has an abundance of Omega 6 rich foods

• Pro-Inflammatory as diet is around 20:1 Omega 6:Omega 3

• Biggest Culprits are Vegetable Oils (Safflower) & Soybean Oil

• Fried foods

• Regular Mayo

• Potato Chips

• Salad Dressings

• Baked goods

• Processed Foods

• Fast Food



The Omega 6 Problem



The Omega 6 Problem



Reversing the Omega 6 Problem

• What happens when ratio is 1:1 Omega 3:Omega 6?

• Healthier Blood Vessels

• Lower lipid count (improvement in HDL and LDL)

• Reduced risk for plaque buildup

• Reduced risk for Diabetes

• Reduced risk for several forms of cancer (i.e. breast)

• Reduction in blood Triglycerides (those with high levels)



Testing Omega 3

Omega 3 Index Test

• Simple blood marker to assess Omega 3 in blood

• Sum of EPA + DHA in the erythrocyte membranes

• Rarely tested by physicians to assess CVD risk

• Good predictor of CVD/CHD risk

• Levels of Risk based on Score

• High risk: <4%

• Intermediate Risk: 4-8%

• Low Risk: > 8%



Global view of Omega 3 Index

Stark et al. Global survey of the Omega 3 Fatty Acids, docosahexaenoic acid and eicosapentaenoic

acid in the blood stream of healthy adults. (2016). Progress in Lipid Research; (63), 132-152. 



From: The omega-3 index as a risk factor for coronary heart disease
Am J Clin Nutr. 2008;87(6):1997S-2002S. doi:10.1093/ajcn/87.6.1997S

Am J Clin Nutr | © 2008 American Society for Clinical Nutrition

Omega 3 Index and CHD Risk



From: The omega-3 index as a risk factor for coronary heart disease
Am J Clin Nutr. 2008;87(6):1997S-2002S. doi:10.1093/ajcn/87.6.1997S

Am J Clin Nutr | © 2008 American Society for Clinical Nutrition

Omega 3 Index and CHD Risk



Omega 3 and Brain Health



Fatty Acid Composition of the Brain
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Release of DHA From 
Cell Membrane by 
Phospholipase A2

DHA Resolvins
Lipoxins
15-Lipoxygenase

(15-LOX) activation

Neuroprotectin-D1
(10,17S-docosatriene)

•Neuroprotective
•Anti-apoptotic
•Anti-inflammatory

Neuroprotective Effects of DHA



Role of Omega-3s in Brain Development

Women with low omega-3 stores pass 
on this sub-optimal status to their 
newborns 

Increasing omega-3 intake during 
pregnancy can enhance maternal DHA 
status

Otto, S.J., Houwelingen, A.C., Antal, M., Manninen, A., Godfrey, K. & Lopez, J.P. (1997) Maternal and neonatal essential fatty acid 
status in phospholipids: an international comparative study. Eur. J. Clin. Nutr. 51, 232–242 



Omega-3 in Early Child Development

Mothers who ate fish four times a week 
during pregnancy had babies with higher 
developmental scores at 18 months 
compared with those who ate no fish 

Children whose mothers received 1.18 g 
DHA and 0.8 g EPA per day at 4 years of 
age showed significantly higher IQ tests 

Daniels,et al, Fish Intake During Pregnancy and Early Cognitive Development of Offspring. Epidemiology 2004;15: 394–402)

Helland, I.B., Smith, L., Saarem, K., Saugstad, O.D. & Drevon, C.A. (2003) Maternal supplementation with very-long-chain n-3 fatty acids 
during pregnancy and lactation augments children's IQ at 4 years of age. Pediatrics 111, 39–44.



Omega-3 and Autism

• 12 Month Randomized Controlled Trial with Children 
and Adults with Autism Spectrum Disorder (ASD) who 
received a multi-nutrient supplement + EPA and DHA 
starting at day 60.

• Treat Dose dependent on size

• 30-50 lbs: 2 caps/d (850 mg EPA/220 mg DHA)

• 51-100 lbs: 3 caps/d (1275 mg EPA/330 mg DHA)

• 100+ lbs: 4 caps/d (1700 mg EPA/440 mg DHA)

Adams,et al, Comprehensive Nutritional and Dietary Intervention for Autism Spectrum Disorder – A Randomized Controlled 12 Month 
Trial. Nutrients 2018;10(3): 394–402)



Omega-3 and Autism

Adams,et al, Comprehensive Nutritional and Dietary Intervention for Autism Spectrum Disorder – A Randomized Controlled 12 Month 
Trial. Nutrients 2018;10(3): 394–402)

Measurements of:

• Performance

• Autism Symptoms

• Functionality

• Behavior

• Social Response



Omega-3 and ADD/ADHD

• Systematic review of 16 RCT which included 1,514 
children and young people (up to 18 years) with ADHD 

• Subjects had ADHD at baseline

• Had to be taking Omega 3 supplement with EPA, DHA, 
and GLA

• 4 studies used a ratio of 9:3:1 (EPA:DHA:GLA)

• Results

• 13/16 studies demonstrated favorable benefits on 
ADHD symptoms

• Omega 3 lowered to dose of traditional medicine and 
proved to be an effective adjunct therapy

Derbyshire E. Do Omega-3/6 Fatty Acids Have a Therapeutic Role in Children and Young People with ADHD? J Lipids 2017;6285218.



Omega-3 and ADD/ADHD

Omega 3 supplementation demonstrated improvements in:

• Hyperactivity

• Impulsivity

• Attention

• Visual learning

• Word reading

• Working/Short-term memory

Derbyshire E. Do Omega-3/6 Fatty Acids Have a Therapeutic Role in Children and Young People with ADHD? J Lipids 2017;6285218.



Depression and Omega-3

Hibbeln JR. Fish consumption and major depression. Lancet 1998;351:1213.



Alzheimer’s Disease

As many as 5.2 million 
people in the United States 
are living with Alzheimer’s. 

10 million baby boomers 
will develop Alzheimer’s 
in their lifetime.

Every 71 seconds, someone 
develops Alzheimer’s. 

Alzheimer’s is the 
sixth-leading cause of death. 

The direct and indirect costs of Alzheimer’s and other dementias to Medicare, 
Medicaid and businesses amount to more than $148 billion each year.



Alzheimer’s Disease is an Inflammatory Disease

There is evidence within the brain of:

Pro-inflammatory cytokines

Reactive microglia 
(phagocytes producing oxygen 
radicals)

Effect of anti-inflammatory drugs



DHA as a Possible Treatment for 
Existing Beta Amyloid Plaques

DHA increases the production of 
LR11, a protein that is found at 
reduced levels in Alzheimer's 
patients.

LR11 is known to destroy the beta 
amyloid protein plaques associated 
with AD

Ma et al. Omega-3 DHA Increases AD Protective Factor LR11 J. Neurosci., 
December 26, 2007. 27(52):14299 –14307



Dietary Fats and the Risk of Incident Alzheimer’s 
Disease

High intake of hydrogenated fats 
increased risk of Alzheimer’s by 360%

High intake of un-hydrogenated fats 
reduced risk of Alzheimer’s by 20%

The age-adjusted risk of Alzheimer 
disease for persons in the top fifth of 
saturated fat intake was 70% higher 
than for persons in the lowest fifth

Morris, M.C., et al., Arch Neurol 60: 194-200; February, 2003



What’s the role of omega-3s for athletes?



Concussion in Youth Sports

3.8 million concussions in 2012

47% from football, followed by 
hockey and soccer

33% happen at practice

Considered an “invisible” wound

 Symptoms not reported

54/100,000 athletic exposures

 Boy’s hockey



Comparison of Concussions 

NFL* NHL* High School*

# of Participants 1,696 690 1,050,000

Ave
Concussions per year 144 71 63,750

Annual % per year 8.5 10.3 5.75

* Approximation       90 reported concussions NHL in 2013

Ref: Pellman, EJ, Concussion in Football, Neurosurg Focus:21 (4) E12, 2006, Wennberg, RA, Concussion 
Incidence and Time Lost from Play in the NHL during the Past 10 years, Can J Neurol Sci, (35) 2008, 
Collins, M, Examining Concussion Rates and RTP in HS Football Players Wearing Newer Helmet 
Technology: A 3-yr Study, Neurosurgery, (58) No 2 Feb 2006



The Injured Brain



Current Treatment for TBI/Concussion

Remove from play immediately!

Physical and cognitive rest until 
asymptomatic

Progressive return to play

Medications (symptom control)

 One symptom               One Drug

Nothing addresses the BRAIN itself!

Nothing for neuroprotection, 
neuroinflammation and regeneration
following TBI

Dr. Michael Lewis, AND Conference (2014)

Severe TBI 



Teenager with severe TBI in auto accident



Omega-3s and TBI

Teenager sustained TBI in 
Motor Vehicle Accident

Glasgow Coma Scale score of 3 (deep 
unconsciousness)

Right subdural and small temporal hematoma

Day 10: believed to be in vegetative state, 
placed tracheotomy and PEG tube, started 
enteral feedings 

 Was not given the weekend to live

Day 11: 9.7 g EPA, 6.7 g DHA 
provided via PEG tube

Day 21: weaned off ventilator and 
began rehabilitation 3 days later



Omega-3s and TBI

• One lone survivor out of 14

• Suffered from respiratory 

distress due to elevated CO 

levels 

• Lung collapse

• Unresponsive and comatose

• Given high dosage of Fish Oil 

through PEG tube

• Had full recovery 

Played by Alec Baldwin in Concussion





Omega 3 and TBI

40 adult male Sprague Daley rats

3 groups of 10 rats received accelerated impact injury and the 
remaining surgery (sham injury)

2 groups supplemented with 10 or 40 mg/kg/day 

No supplementation for 1 injured group and Sham injury group





Omega 3 and TBI



Omega 3 and TBI/Concussion

• Boxing, Football, and Hockey have elevated risk of sustaining 
a Concussion/TBI

• Increase in head rotational acceleration and deceleration 
forces putting more force through the brain

• Results in acceleration/deceleration on neurons which lead to 
axonal injury (major characteristic of TBI)

• Single season of High School FB resulted in changes in MRI 
indicative of axonal injury in the absence of concussion 
diagnosis

Davenport et al. (2014) J. Neurotrauma



Omega 3 and TBI/Concussion

• Neurofilament Light (NFL) = key intermediate fibers in neurons and 
the axonal skeleton

• Unsure mechanism of release and appearance of NFL in biological 
fluids

• Do know significant changes in NFL as a result of axonal injury

• Elevations in cerebrospinal fluid (CSF) and NFL reported in boxers 
sustaining concussive or sub-concussive head impacts

• Also seen elevations in CSF and NFL in patients suffering from 
neurodegenerative and neuro-inflammation related diseases

Siedler et al. (2014) Front Cell Neurosci

Neselius et al. (2012) Plos ONE



Omega 3 and TBI



Omega 3 and TBI

Purpose: To examine the effects of DHA supplementation on 
Neurofilament light (NFL) – marker of Axonal injury

Methods: RDBPC study with 81 NCAA Divison 1 football players 
to ingest 2g/d, 4g/d, 6g/d of DHA or placebo (corn oil)

Design: Examined 189 days (57 days summer conditioning, 23 
days pre-season camp, and 109 days of season)

Oliver et al. (2016) Med Sci Sports Exerc





Omega 3 and TBI/Concussion

Changes in serum neurofilament light (pg•mL-1) over the course 
of the study in starters and non-starters



Omega 3 and TBI/Concussion

Effect of supplemental docosahexaenoic acid (DHA) on serum 

neurofilament light (% change from baseline) over the course 

of the study in starters; 

Significant 

difference



Omega 3 and TBI

Effect of supplemental docosahexaenoic acid (DHA) on serum 

neurofilament light (% change from baseline) over the course of the study 

in starters across all doses and separated by dosage; 

Placebo

4 grams

6 grams

2 grams



Why Higher Dosages of Omega-3s

Balance to the omega 6:3 ratio

 Compensate for a poor diet

Saturate the brain for optimal healing in cases 
of TBI/Concussion

 Raise DHA levels and reduce inflammation 
through delivery of EPA

Omega is one tool to use in the healing process

Not a cure but an opportunity to optimize the 
healing process



Omega 3 and Athletic Performance



Omega-3s and Body Composition

Overweight subjects: BMI > 25 with high BP, 
cholesterol, and triglycerides

Subjects received 6 g fish oil or 6 g sunflower oil 
combined with exercise or alone

Exercise protocol: walking 3 day/week for 
45 min at 75% max HR

Measured MHR, lipids, BP, body comp (DEXA), and 
arterial function



Dual-energy X-ray absorptiometry assessed changes in fat and lean mass after supplementation with 6 g 
docosahexaenoic acid–rich fish oil/d (n = 17), 6 g sunflower oil/d (n = 18), fish oil and exercise (n = 16), or 

sunflower oil and exercise (n = 14) for 12 ...

Alison M Hill et al. Am J Clin Nutr 2007;85:1267-1274

©2007 by American Society for Nutrition



Mean (± SEM) changes in serum lipid concentrations by oil treatment after supplementation with 6 g 
docosahexaenoic acid–rich fish oil/d (n = 31) or 6 g sunflower oil/d (n = 31). 

Alison M Hill et al. Am J Clin Nutr 2007;85:1267-1274

©2007 by American Society for Nutrition



Mean (± SEM) change in endothelium-dependent dilatation of the brachial artery by oil treatment after 
supplementation with 6 g docosahexaenoic acid–rich fish oil/d (n = 33) or 6 g sunflower oil/d (n = 31). 

Alison M Hill et al. Am J Clin Nutr 2007;85:1267-1274

©2007 by American Society for Nutrition



Omega-3s and Body Composition



Omega-3s and Body Composition

44 men and women (34±13 y)

Healthy individuals but not engaged in 
consistent exercise training

4 g Fish oil or 4 g Safflower Oil/day

Excluded subjects who ate fatty fish 
3 d/wk and those with metabolic or endocrine 
disorders

Measured RMR, BF (BodPod)



Omega-3s and Body Composition



Marker of Stress Hormones



Omega-3 Fat and Athletic Performance

 Omega-3 fats activate PPAR isoforms; this should enable a greater reliance on fat 
for fuel during exercise while sparing glycogen 

 PPAR – Peroxisome Proliferator Activated Receptors – nuclear receptors involved in Fat 
Metabolism, Cell Death, and Inflammation

 Omega-3 fats may confer a positive effect on exercise by improving blood flow 

 Omega-3 fats may attenuate muscle soreness by reducing inflammation

Mickleborough, Omega-3 Polyunsaturated Fatty Acids in Physical Performance Optimization, International 
Journal of Sport Nutrition and Exercise Metabolism, 2013, 23, 83-96



Omega-3 polyunsaturated fatty acids in physical 
performance optimization

Increased muscle oxidative stress and inflammatory responses among athletes have been reported consistently. In addition, it is well known 
that exhaustive or unaccustomed exercise can lead to muscle fatigue, delayed-onset muscle soreness, and a decrement in performance. 
Omega-3 polyunsaturated fatty acids (PUFAs) have been shown to decrease the production of inflammatory eicosanoids, cytokines, and 
reactive oxygen species; have immunomodulatory effects; and attenuate inflammatory diseases. While a number of studies have assessed 
the efficacy of omega-3 PUFA supplementation on red blood cell deformability, muscle damage, inflammation, and metabolism during
exercise, only a few have evaluated the impact of omega-3 PUFA supplementation on exercise performance. It has been suggested that the 
ingestion of EPA and DHA of approximately 1-2 g/d, at a ratio of EPA to DHA of 2:1, may be beneficial in counteracting exercise-induced 
inflammation and for the overall athlete health. However, the human data are inconclusive as to whether omega-3 PUFA supplementation 
at this dosage is effective in attenuating the inflammatory and immunomodulatory response to exercise and improving exercise 
performance. Thus, attempts should be made to establish an optimal omega-3 fatty-acid dosage to maximize the risk-to-reward ratio of 
supplementation. It should be noted that high omega-3 PUFA consumption may lead to immunosuppression and prolong bleeding time. 
Future studies investigating the efficacy of omega-3 PUFA supplementation in exercise-trained individuals should consider using an exercise 
protocol of sufficient duration and intensity to produce a more robust oxidative and inflammatory response.

Conclusion: ...the ingestion of EPA and DHA of approximately 1-2 g/d, at a 
ratio of EPA to DHA of 2:1, may be beneficial in counteracting exercise-
induced inflammation and for the overall athlete health.

 Tiryaki-Sonmez, Schoenfeld, Vatansever-Ozen, Omega-3 Polyunsaturated Fatty Acids in Physical 
Performance Optimization, Biomedical Human Kinetics, 2011, 3, 23-29



Cellular Signals: Athletic Performance

EPA & DHA support

• Cellular health

• Joint comfort

• Tissue generation

• Joint mobility

• Healthy recovery

Work 

synergistically 



Omega-3s Support Athletic Performance

Omega-3s
Tissue injury

or

Inflammation

Healing

Complete 
Resolution

Chronic 
Inflammation

Lack of Healing

Omega-6s

Omega-6s

Omega-3s

+ =

+ =+

+

Tissue injury

or

Inflammation



Omega-3s, Inflammation and Recovery



Omega-3s, Inflammation and Recovery

14 exercised trained males

60 min treadmill climb with weighted backpack

Provided with 4.4 grams of fish oil 
(2.2 grams of EPA and 2.2 grams of DHA) 

Pre/post markers for inflammation and oxidative stress



Omega-3s, Inflammation and Recovery



Trolox Equivalent

Antioxidant Capacity





Omega 3 and Inflammation



Omega 3 and Inflammation

Purpose: To assess tissue levels of Omega 3 (Omega 3 Index) on 
clinical and quality of life outcomes in healthy young adults after 
heavy eccentric exercise

Methods: Ensured Omega 3 index was at optimal levels by 
supplementing with 2.7 g for 30 days prior to exercise while 
remaining subjects received placebo

Design: Subjects performed a heavy eccentric exercise routine 
and blood markers of CRP, Creatine Kinase, and Blood Lactate 
measured at 0, 24, 48, 72, and 96 hours after exercise

Lembke et al (2014) J Sports Sci Med



Omega 3 and Inflammation



Omega 3 and Inflammation



Omega 3 and Inflammation



Omega 3 and Muscle Growth and Recovery



Omega 3 and Muscle Growth and Recovery

• Omega 3’s can modulate molecular signaling for 
muscle growth and hypertrophy

• Activates muscle stem cells which drive skeletal 
muscle repair to damage tissue from exercise

• Stimulates muscle protein synthesis (MPS)

• Maintains skeletal muscle mass

• May combat sarcopenia in older adults

• 2-5 gram dose range for optimal results



Fish Oil Supplementation

• Should you take a Fish Oil Supplement?

• Are you eating Omega 3 rich fish at least 3 days per 
week?

• Easy and convenient way to increase Omega 3 levels 
in your blood

• Helps balance Omega 6: Omega 3 ratio



Protocol for Athletes

Usage Treatment

General Health 3-6 grams per day

Body Composition 2-4 grams per day

Inflammation and Recovery 2-4 grams per day

Depression/Mood 2-4 grams per day

Exercise Performance 2-4 grams per day



Fish Oil Protocol for Concussion/TBI

Length of Usage Treatment

Week 1 3 grams 3x/day (equal DHA/EPA)

*Week 2 3 grams 2x/day (equal DHA/EPA)

Week 3 (Maintenance Dose) 3 grams per day

*If symptoms are improving but not back to normal, continue 

taking higher dosage (i.e. Week 2) until athlete improves

Michael Lewis, MD Brain Health Education and Research Institute



Fish Oil Type



Fish Oil Type

Phospholipid Triglyceride Ethyl Ester



Fish Oil Comparison

•35 subjects

•28 days of fish oil supplementation, 
followed by 4-week washout for each product



Bioavailability of Fish Oil



Fish Oil Cost Comparison



NSF Certified for Sport

Certified for Sport

Eliminates risk for contamination 
and banned substances



Application for Athletes

Breakfast or Lunch

 2 capsules Ultimate Omega®-D3 Sport or Klean Athlete with breakfast

Post Workout

 2 capsules Ultimate Omega®-D3 Sport with meal 
for recovery/inflammation



Application for Individuals or Athletes

Breakfast or Lunch

 ½ to 1 tsp Ultimate Omega®-D3 Sport with breakfast

Post Workout

 ½ to 1 tsp capsules Ultimate Omega®-D3 Sport with meal 
for recovery/inflammation

If not a fan of the taste, athlete 

can cut with:

• Honey

• Sports Drink

• OJ or Juice of Choice

• Add to Smoothie after blended

3 g/tsp



Summary

Omega-3 fish oil is a very versatile nutraceutical 

Need to increase Omega 3 from food and supplementation to 
balance Omega 6:Omega 3 ratio.

Need more studies on athletes to measure various dosages on 
treatment strategies for concussions/TBI

Should be strongly considered as a treatment strategy for athletes 
with concussions

Should start with 2-3 grams per day as an appropriate dose

Triglyceride FO is best for bioavailability and absorption



Thank You!

Contact information

tpiattoly@gmail.com
tpattoly@mysportsd.com 


