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  What We Will Cover 

  What are Essential Fatty Acids? 

  The emerging science that explains how EFA’s work at a cellular level 

 Omega-6 intake increases need for omega-3s  

 Proven Benefits of Fish Oil 

 Heart health 

 Mental health  

 Joint health 

 Exercise and recovery 

 Infant development 

 Maternal health 

 Children and behavior 

 How to choose a fish oil supplement 

 Dosing Guidelines 
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Stillwell W et al, Chem Phys Lipids 2003 

Cordain L, AJCN 2005 

Linus Pauling Institute, Corvallis OR 2006 

What are Essential Fatty Acids? 

 Essential Fatty Acids are:  

 Polyunsaturated long chain fatty acids that are essential for optimal health 

 Essential because the human body cannot make them;  

they must be consumed through diet or supplementation 

 Required for proper functioning of all living cells  

 Essential Fatty Acids reside in cell membranes 

 They impact every biological process in the body, including cell communication, the 

inflammatory response, and immune function. 

 In the cell, EPA and DHA have metabolic, regulatory, and structural functions 

 Cells become less flexible, less permeable, and functionally compromised when Omega-3 

intake is inadequate  

 Fish oil is the best source of the omega-3 essential fatty acids EPA and DHA  

 



Temp-A.ppt 6/9/2012 5 

    

5 

  Cell Membrane – Lipid Bilayer 

 EPA and DHA are structural components of every cell and therefore 

influence: 

 cell membrane  

stability and fluidity 

 receptor action  

 membrane-bound  

enzyme activity  

 hormone binding  

 signal transduction 

 action potentials 
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  Effects of Reduced Membrane Fluidity 

Plays havoc with hormonal regulation of cells, 

exaggerating some effects and dampening 

others: 
Exaggerated effect (oestrogen, progestins etc.) 

Diminished effect (insulin, serotonin) 

This dysregulation is why PMS, depression, 

insulin resistance, hypertension (to name a few) 

results 
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Changes in Membrance Fluidity May Result in Accelerated 

Rates of Neuro Dysfunction/Death, Resulting in Pre-mature 

Senility & Dementia 

1. Exaggerated effect of cortisol  

hyperstimulation  loss of dendritic 

spines (cell-cell communication) 

2. Diminshed effect of insulin  glucose 

dysregulation & energy dysfunction 

3. Diminished production of L-Dopa and 

decreased serotonin sensitivity 
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  Nutrition and Genetics are Interconnected  

Omega-3s EPA and DHA 

 

Modulate (turn on and off) DNA and 

gene function  

 

Promote the resolution of inflammation 
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Newly Discovered Lipid Mediators  

 Resolvins and Protectins=EPA and DHA derived mediators 

 These mediators have both anti-inflammatory and  

proresolution properties, thereby: 

 Protecting organs from collateral damage 

 Stimulating the clearance of inflammatory debris 

 Promoting mucosal antimicrobial defense 

 

 

 
Serhan C. Nature Immunology 2008. 

 

 

Omega-3 Fish Oil: Applications and Emerging Research 
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  Tissue Regeneration 

 

“This report is the first to show that resolution of inflammation by a 
naturally occurring endogenous lipid mediator results in complete 
regeneration of pathologically lost tissues, including bone.” 

 

 

 

 Resolvin E1 regulates inflammation at the cellular  
and tissue level and restores tissue homeostasis  
in vivo. J Immunol 2007;179:7021–7029.  

11 Omega-3 Fish Oil: Applications and Emerging Research 
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  Sources of Essential Fatty Acids 

 Omega-3 

 EPA and DHA are found primarily in oily cold-water fish such as herring, 

tuna, sardines, anchovies and salmon (Fish-form Omega-3’s) 

 ALA (alpha linolenic acid) is found primarily in flaxseed oils, certain 

vegetable oils and some green leafy vegetables (Plant-form Omega-3’s)  

 

 

 Omega-6 

 Linoleic acid is found primarily in seeds, nuts, grains and legumes and is 

heavily present in our diet as vegetable oils (e.g. corn and soy oils) and 

seed oils (e.g. sunflower and safflower oils) 

ALA is not a reliable source of EPA and DHA for humans  

Pawlosky RJ et al, AJCN 2003; Davis BC et al, AJCN 2003 

What about Omega-9?  
 

Omega-9 is an important, but not essential fatty acid. It naturally occurs 

in small amounts in fish oil and borage oils.  
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  Clinical Signs & Sx of Omega-6 

Deficiency 

Bumps on backs of upper arms (“chicken skin”) 

Red, scaly eczematoid dermitis 

Excess thirst with/without excess urination 

Coarse, dry hair, alopecia 

Brittle nails 

Slow wound healing 
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  Clinical Signs & Sx of Omega-3 

Deficiency 

Numbness & tingling of the extremities 

Impaired immune system function 

Frequent infections 

Labile mood swings; depression 

Senile dementia 
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  The problem with too much Omega-6 

 Heart conditions  

 Inflexible joints and swelling  

 Poor memory, unclear thinking 

 Aggression and violence  

 Acute immune conditions 

 Inconsistent mood and behaviors 

 

 

An imbalance of too much Omega-6 (linoleic acid) forms a type 

of eicosanoid that promotes unhealthy conditions, such as:  

Simopoulos AP, Biomed Pharm 2002 

Cordain L, AJCN 2005 

Hughes-Fulford M, Ca Res 2006 

Hibbeln J, et al. Lipids, 2004 

Important fact: Eicosanoids “direct traffic” in cell walls 
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Omega-6 Fatty A cids
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EFAs Influence Eicosanoid Production 

 EFAs are precursors to 

eicosanoids, including 

prostaglandins (PG), 

thromboxanes (TX), and 

leukotrienes (LT) 

 The ration of omega-6 to 

omega-3 intake has 

increased from 3:1 to over 

15:1 in the western world 

over the last century, 

dramatically increasing 

production of pro-

inflammatory prostaglandins 

 Omega-3s support the 

body’s natural anti-

inflammation response and 

inhibit Omega-6 (AA) 

conversion 

 

 

Omega-3 Fatty Acids

Alpha-Lino lenic Acid (ALA)

(e. g. flaxseed oil)
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Poor Acceptable Optimal Therapeutic

Omega 6 Omega 3

Recent studies have shown that up to 25% of Americans do not eat fish at all. Even fish lovers find it hard to 

regularly consume two servings of oily fish every week, as recommended by the American Heart Association1 and 

the United States Department of Agriculture. 

A Key Issue in the Western World 

Omega-6 intake is too high, Omega-3 intake is too low. This imbalance is not healthy. 

1. Kris-Etherton P, Harris W, Appel L, for the AHA Nutrition Committee. Omega-

3 Fatty Acids and Cardiovascular Disease: New Recommendations from the 

American Heart Association. Arterioscler Thromb Vasc Biol 2004;23:151-152. 
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Diet High in Omega-3 Essential Fatty Acids  

 Rich in omega-3 and GLA 

 EPA and DHA are precursors to 

immune molecules that promote a 

positive immune response and 

supports the body’s natural anti-

inflammatory response. 

 Omega-3 fatty acids from fish and fish 

oil are a direct source of EPA and 

DHA, two essential fatty acids vital 

for proper cellular function. 
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High in Omega-6 – linoleic and 

arachidonic acid, as well as 

saturated fats and trans fatty acids 

21 

Diet High in Omega-6, Saturates, and Trans 

Fats 

 Saturated fats and trans fatty acids 

result in stiffer, non-permeable cell 

membranes 

 Stiff, non-permeable cell 

membranes  

reduce cell communication and limit  

adequate transport of nutrients into 

cells and metabolic waste out of 

cells 

 Arachidonic acid is the precursor to 

pro-inflammatory eicosanoids  

 

 



Cellular Structure Supported by EFAs 

22 
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  Striking the Right Balance 

 Similar metabolism of omega-3  

and omega-6 fats causes competition 

between them for space within cell 

membranes  

 Consuming too little omega-3 allows 

for an abundant production of omega-

6 eicosanoids; this leads to inflexible, 

non-permeable cell membranes 

 With a high omega-6 to omega-3 

ratio, the progression to compromised 

cell function begins 

 Increasing intake of omega-3s can 

have significant health benefits 
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  EPA & DHA work together  

EPA (eicosapentaenoic acid)  

 Heart 

 Supports healthy lipid levels  

 Maintains healthy blood vessels  

 Enhances overall cardiovascular function 

 Joints 

 Supports joint flexibility and mobility 

 Supports the body’s natural anti-
inflammatory response 

 Immune 

 Promotes healthy cell functioning  

 Supports healthy immune response 

 Fitness  

 Supports healthy metabolism  

 

 

EPA and DHA occur together in foods, work together in the body, and contribute 

unique benefits 

DHA (docosahexaenoic acid)  
 Brain  

 Supports health mood & behavior  

 Supports healthy nervous system 

 Enhances memory and focus 

 Eyes  

 Supports healthy tissue moisture 

 Protects against age-related oxidative 

stress 

 Mother and Child  

 Essential for brain and visual 

development  

 Promotes healthy birth weights 

 Supports healthy mood 
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  GLA (gamma linolenic acid) 

 Cellular health  

 Promotes healthy skin, hair, and nails  

 Supports hormonal balance 

 Supports healthy metabolism 

 Immune 

 Supports healthy immune system function 

 GLA and fish oil work well together 

 

GLA is a beneficial Omega-6 found in borage and evening primrose oils 
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Holman, RT, et al, NAS, 1991 

Salem, N, et al, ADA, 2004 

Dunstan J, et al, EJCN, 2004 

Omega-3 Benefits: Infant Development 

 DHA is an essential fat for healthy infant development  

 DHA is necessary for normal development of visual, immune, brain,  

and nervous systems  

 DHA is the predominant fat in brain cell membranes 

 Research shows that omega-3 intake during infancy may promote health in 

adulthood  

 Fetus depends on mother for Omega-3s 

 The developing fetus is completely dependent on mother for  

Omega-3 essential fatty acids 

 Fish oil supplementation improves Omega-3 levels 

 The fetus is unable to make DHA from short chain fats  

(vegetable or flax) 

 Pre-formed DHA (fish oil) is the preferred and best-used form 

 Fish oil has an excellent safety profile 
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  Fish Oil supports a child’s future 

 A Scandinavian study found that children born to 

mothers who had taken cod liver oil (2 tsp/day) during 

pregnancy and lactation had higher IQs than those 

born to mothers who had taken the corn oil placebo 

 Pediatrics 2003;111:39-44. 

 Lower brain DHA levels are associated with cognitive 

deficits and increased behavioral indicators of anxiety, 

aggression, and depression in children  

 Prostaglandins Leukot Essent Fatty Acids 2006;75:329–349. 
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Helland, IB, et al. Peds, 2001  

Lauritzen, L, et al. Ped Res, 2005 

Olafsdottir AS, et al. BJOG, 2005 

Helland, IB et al. Peds, 2003  

Carlson SE, Bethesda, MD 2004 

 

Omega-3 Benefits: Maternal Health 

 Babies benefit when mom takes cod liver oil during 

pregnancy 

 Supports healthy delivery  

 May result in improved achievement test scores 

 Moms benefit before & after delivery 

 The demand for DHA increases during pregnancy  

 Mom’s reserves will remain low up to one year after delivery without 

supplementation 

 Supports mom’s moods after delivery 

 In the US, women bearing children have the 3rd lowest  

level of DHA in the world 
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  Are expecting mothers getting enough DHA? 

 National nutritional surveys have shown that the 
average intake of DHA during the last trimester  
of pregnancy is between zero and 100 mg  

 J Lipid Res Mar 2005;46:516–525.  

 90% of women surveyed were well below the 
minimum recommendation of 300 mg daily 

 Pregnant women in the United States reportedly 
have the third lowest intake of DHA in the world 

 International Conference on Fatty Acids. Bethesda, MD;2004. 
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  Omega-3 Deficiency 

In children, a lack of omega-3 has been linked to such disorders 

as: 

  Attention Deficit Disorder and Attention Deficit Hyperactivity 

Disorder- High EPA? 

 Nutr Neurosci. 2007;10(1-2):1-9. 

 Childhood Depression - High EPA? 

 Am J Psychiatry. 2006;163:1098-100.  

 Developmental and Educational disorders - High EPA? 

 Pediatrics. 2005;115:1360-6. 

 Bipolar Disorder - High EPA?  

 Eur Neuropsychopharmacol. 2007;17:440-7. 

 Autism- EPA/DHA/GLA? 

 Biol Psychiatry. 2007;61(4):551-3 
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These are not therapeutic levels only to prevent deficiency 

Omega-3 Recommendations 

International experts have concluded that a healthy intake of  

EPA + DHA for children is approximately…   

Pregnancy 300 mg DHA daily 

Infants  1–18 months 32 mg/lb EPA+DHA 

Children 1.5–15 yrs   15 mg/lb EPA+DHA 
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  Therapeutic Levels of Omega-3 

 Behavioral disorders  

 ADHD, Depression,Bipolar, etc -  

 2 grams EPA 

 Childhood Rheumatoid Arthritis  

 3 grams EPA + DHA to achieve  

anti-inflammatory response 

 Metabolic Support -  

 Overweight and Obese 

 Blood Sugar 

 Cardio 

 1 gram EPA + DHA 

 Autism 

 Many differing opinions here 

 1 -2 tsp Complete Omega 369 liquid (1-2 grams EPA/DHA + 165 - 330 mg GLA) 
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  Fish Oils and Atherosclerosis 
 [von Schacky, Clemens, et al.  Annals of Internal Medicine, 1999;130: 554-562] 

 A randomised, double-blind, placebo-controlled clinical trial 

involved 162 patients with confirmed atherosclerosis 

 Half the patients were given 6g/day of fish oil for 3 months, the 

other half were given 6g/day of placebo capsules containing a 

fatty acid composition resembling that of the average European 

diet 

 After 3 months the dosages were reduced to 3g/day for a 

further 21 months 

 Angiograms were taken at the start of the trial and at the end of 

the 2-year study period 

 At the end of the treatment, twice as many of the patients in the 

fish oil group (16) showed regression of their atherosclerotic 

deposits when compared to the placebo group 
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  Fish Oils Can Regulate Heart Beat 
[Circulation, 2004.  Prosto Leuko Ess Fatty Acids, 2004] 

 65 people with arrhythmia were randomly assigned to receive either 3g/day of 

fish oil (providing 1g of omega-3 fatty acids), or placebo, for 6 months 

 Blood tests were then performed and heart rhythms were assessed during the 

6-month trial and for 6 months after stopping the supplements 

 Compared to the beginning of the study, people receiving fish oil had 

significantly fewer, and less severe, arrhythmia 

 People taking fish oil had 46.9%, 67.8%, 71.8% and 100% fewer occurrences 

of the 4 types of arrhythmia monitored in the study, namely atrial premature 

complexes, ventricular premature complexes, couplets and triplets 

 6 months after the patients stopped taking the fish oil, these improvements 

were reversed and all measurements were similar to those from the beginning 

of the study 

 People receiving the placebo experienced no significant changes in arrhythmia 

frequency during the study 
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Fish Oil Reduces Heart Disease Risk in Menopausal 

Women – HRT or Not 
 [Stark KD, Park EJ, Maines VA, Holub BJ. American Journal Clinical Nutrition 2000; 72(2):389-394] 

 Effect of a fish oil concentrate on serum lipids in 

postmenopausal women receiving, and not receiving, hormone 

replacement therapy in a placebo-controlled, double-blind trial 

 These results showed that supplementation with a fish-oil 

derived concentrate can favourably influence selected 

cardiovascular disease risk factors, particularly by achieving 

marked reductions in serum triacylglycerol concentrations and 

triacylglycerol/HDL cholesterol in postmenopausal women 

receiving, and not receiving, HRT (28% reduction) 

 This approach could potentially reduce the risk of coronary 

heart disease by 27% in postmenopausal women 
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  Heart - Fish Oil and Statin Meds in CHD 
 [Durrington P, Bhatnagar D, et al.  Heart 2001; 85 (5):544-548] 

 An omega-3 polyunsaturated fatty acid concentrate administered for 1 year 

decreased triglycerides in simvastatin-treated patients with coronary heart disease  

 59 patients with CHD receiving simvastatin 10-40mg daily with 

serum triglycerides > 2.3 mmol/l were randomised to receive 

Omacor 2g twice daily, or placebo, for 24 weeks in a double-

blind trial 

 46 patients accepted the offer of active treatment for a further 24 

weeks in an open phase of the trial 

 There was a sustained significant decrease in serum 

triglycerides by 20-30% (p<0.005) and in very low density 

lipoprotein (VLDL) cholesterol by 30-40% (p<0.005) in patients 

receiving active Omacor at 3, 6 and 12 months compared to 

baseline or placebo 

 Omacor did not have any deleterious effect on low density or 

high density lipoprotein cholesterol or on biochemical and 

haematological safety tests 
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  Omega-3 Fatty Acids Improve Function in 

Nonischemic Heart-Failure Patients 

Treatment with a high dose of n-3 PUFAs 

improved ejection fraction, peak VO2, exercise 

duration, and mean NYHA functional class, as 

well as reduced hospitalizations for heart failure 

CONCLUSION: Both peak VO2and NYHA functional class 

appear to be favourably affected by the treatment. These 

benefits are consistent with the decrease of the mean 

furosemide dose needed to maintain a congestion-free clinical 

status observed in the n-3 PUFA group and may account for 

the lower number of cardiovascular hospitalizations for heart 

failure recorded during the 12-month follow-up period in these 

patients compared with those receiving placebo. 

 Dr Savina Nodari, University 

of Brescia, Italy 
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Omega-3 Fatty Acids and CVD 

 Reduction of arrhythmia susceptibility 

 Antithrombotic 

 Anti-inflammatory 

 Antioxidant effects 

 Improvement of endothelial function 

 Delayed atherosclerosis development 

Atherosclerosis. 2012 Jan 20. 

Curr Vasc Pharmacol. 2012 Feb 20. 
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High Concentrate Fish Oil Benefits Individuals With Non-Surgical 

Back and Neck Pain, many are able to discontinue pain medication 
 [Maroon J, Bost J, Baugham J, Wert M.  Department of Neurosurgery, University of Pittsburgh, Pittsburgh, 

PA.  Presented at the American Association Neurological Surgeons annual meeting, New Orleans, LA] 

 From March-June 2004 250 patients who had been seen by a neurosurgeon, and 

were found to have non-surgical neck or back pain, were asked to take a total of 

1200mg of omega-3 essential fatty acids (EPA and DHA) found in fish oil 

 A questionnaire was then forwarded to these patients approximately 1 month 

after taking the supplement 

 Of the 250 patients, 125 returned the questionnaire, at an average of 75 days on 

fish oil 

 78% were taking the 1200mg and 22% 2400mg of EFAs 

 59% have since discontinued taking other prescription medications for pain,  

60% stated their overall pain was improved and 60% stated specifically that  

their joint pain had improved 

 80% stated they were satisfied with their improvement and 88% stated they  

would continue to take the fish oil 

 There were no significant side effects reported 
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Omega-3 Fatty Acids in Bipolar Disorder: a preliminary 

double-blind, placebo-controlled trial 
 [Andrew L, Stoll W, Severus E, et al.  Arch Gen Psychiatry 1999; 56: 407-412] 

A 4-month, double-blind, placebo-

controlled study comparing omega-3 fatty 

acids (9.6g/d) vs. placebo (olive oil) in 

addition to usual treatment, in 30 patients 

with bipolar disorder 

The omega-3 fatty acid patient group had 

a significantly longer period of remission 

than the placebo group  

 In addition, for nearly every other outcome 

measure, the omega-3 fatty acid group 

performed better than the placebo group 
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  Fish Oil May be Used to Combat Diabetes & 

Cancer 
 

Are fish oil omega-3 long-chain fatty 

acids and their derivatives peroxisome 

proliferator-activated receptor agonists? 

CONCLUSION: Docosahexaenoic acid and 

eicosapentaenoic acid, which are the fatty acids 

abundant in fish oil, are traditionally used against 

metabolic diseases. These fatty acids act as 

PPAR agonists that transcript the genes involved 

in glucose and lipid homeostasis. 

Cardiovasc Diabetol. 2008 

Mar 20;7:6 
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  EPA and DHA May Postpone Cognitive 

Decline in Elderly men   
 

Fish consumption, n–3 fatty acids, and 

subsequent 5-y cognitive decline in 

elderly men: the Zutphen Elderly Study 

CONCLUSION: Fish consumers had significantly 

(P = 0.01) less 5-y subsequent cognitive decline 

than did nonconsumers. A linear trend was 

observed for the relation between the intake of 

EPA+DHA and cognitive decline. 

van Gelder B, Tijhuis M, 

Kalmijn Journal of Clinical 

Nutrition 2007 
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  High Fish Intake Associated With Better 

Cognitive Performance In Elderly 
 

Cognitive performance among the 

elderly and dietary fish intake: the 

Hordaland Health Study 

 

CONCLUSION: In the elderly, a diet high in fish 

and fish products is associated with better 

cognitive performance in a dose-dependent 

manner. 
 

Nurk E, Drevon C, Refsum H, 

American Journal of Clinical 

Nutrition 2007 
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  Omega-3 Fatty Acids and the Rate of 

Telomere Shortening 

CONCLUSION: Among this cohort of patients 

with coronary artery disease, there was an 

inverse relationship between baseline blood 

levels of marine omega-3 fatty acids and the rate 

of telomere shortening over 5 years. 

Ramin Farzaneh-Far, MD 

Jue Lin, PhD 

Elissa S. Epel, PhD 

William S. Harris, PhD 

Elizabeth H. Blackburn, PhD 

Mary A. Whooley, MD 

Association of Marine Omgea-3 Fatty Acid 

Levels with Telomeric Aging in Patients With 

Coronary Heart Disease 
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  Fish Oil May Help You Live Longer   
 

Life span is prolonged in food-restricted 

autoimmune-prone (NZB x NZW)F(1) 

mice fed a diet enriched with (n-3) fatty 

acids. 

CONCLUSION: The profound additive effects of 

food restriction and (n-3) fatty acids in prolonging 

life span in B/W mice. These observations may 

have additional implications in the management 

of obesity, diabetes, cancer and/or the aging 

process.  

Muthukumar A, Avula CP, 

Nutr., 2001;131(10):2753-

2760.  
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  Fish Oil Freshness – A Critical Issue 

 Fish oil exposed to any light, heat, or oxygen is 

subject to oxidative rancidity. 

 EPA and DHA are long chain fatty acids, which 

have many double bonds in the chain.  

 Everywhere there is a double bond, there is good 

opportunity for oxidation and rancidity.  

Montine KS, Chem Phys Lipids 2004 

Milatovic D J, Chromatogr B Analyt Technol Biomed Life Sci 2005 
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  Omega-3s - Triglycerides are the preferred 

form 
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  Absorption – designed to digest triglycerides
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  Not All Fish Oils are Created Equal 

Choose a fish oil based on:  

 Purity = Safety 

Purity of a fish oil protects you from potentially harmful toxins such as mercury, lead, dioxins, PCB’s 

and other environmental contaminants 

 Freshness = Efficacy 

Oxidative rancidity occurs when the double bonds of a fatty acid react with oxygen. A nitrogen 

processing environment ensures that exposure to oxygen is avoided. In fact, consumption of oxidised 

fatty acids may cause free radical damage 

 Taste = Compliance 

High quality fish oils have a clean, fresh taste. On a comparative tasting with a lower quality fish oil, 

one can taste the difference 

 Triglyceride form = Better Absorption 

Bioavailability of triglyceride form has proven to be 70% higher than the ethyl ester form  

 Third Party Analysis = Proof 

This is the only objective proof. Check third party results on Purity, Freshness and Concentration 

levels.  
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  Omega 3 Index 

 The combined value of two omega 3 fatty acids (EPA and DHA) The work of 

Siscovick and Albert summarised that increasing omega 3 blood values from 

3.58% to 6.76% is correlated with a 90% reduction in risk of sudden death.  
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  The Holman Omega 3 Test 

 Based on a blood spot sample, you can 

get for your patient: 

 

 Total Omega 3 Score – in certain 

populations such as the Japanese who 

consume large amount of marine based 

foods, the total omega 3 score is 

typically over 15% 

 

 % Omega 3 in HUFA – a higher score 

has a direct correlation to reduction of 

mortality from heart disease 

 

CHD Mortality and Tissue HUFA

y = -2.8075x + 211.97

R
2
 = 0.9573
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“I SWEAR TO GOD, 

WHEN I EVOLVE I’M 

GOING TO KILL YOU 

ALL.” 
           - MAGIKARP 
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  Website Dedicated to Fish Oil Research 

www.omega-research.com 

 Research abstracts  

 Published reviews 

 News  

 Easy to navigate 

 Free  

 Great resource  

for professionals  

and consumers 

http://www.omega-research.com
http://www.omega-research.com
http://www.omega-research.com

