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Product Summary:
A source of Omega-3 Eicosapentaenoic Acid (EPA) and Docosahexaenoic Acid (DHA)
from fish oil this product supports general well-being, cognitive health, and, particularly,
cardiovascular health.

Properties/Uses:
The claim as approved by the Natural Health Products Directorate (NHPD): Helps
support cardiovascular health and cognitive function.
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Pharmacology:
The omega-3 fatty acids, EPA (eicosapentaenoic acid) and DHA (docosahexaenoic
acid), are indispensable mediators of plasma and intracellular membrane structure
and function. As well, omega-3 EPA provides critical eicosanoid regulatory balance,
particularly in North America, where the dietary prominence of omega-6 vegetable
oils adversely impacts eicosanoid metabolic balance. Typically such imbalance causes
inflammation, exacerbating many health problems, including cardiovascular disease,
inflammatory conditions (e.g. rheumatoid arthritis, Inflammatory Bowel Disease), mood
disorders and cognitive health.
Cardiovascular Effects of EPA and DHA
The beneficial effects of EPA and DHA on cardiovascular disease have been demonstrated
in an abundance of animal and tissue culture studies, and in human clinical trials.1
Epidemological data have shown that increased intake of fish is associated with lower
cardiovascular disease morbidity and mortality.2 Omega-3 polyunsaturated fatty acids
(PUFAs) from ocean fish are clearly protective and through a number of mechanisms,
are documented to prevent deaths from coronary artery disease, particularly cardiac
arrest.1,3 Supplemented EPA and DHA help to prevent cardiovascular problems through
a variety of actions. Fish oil is associated with:1,2,4-8
• Prevention of arrhythmias (ventricular tachycardia and fibrillation)
• Beneficial series-3 eicosanoid impact
• Decreased blood pressure and heart rate
• Anti-inflammatory properties
• Inhibited synthesis of inflammatory cytokines (IL-6, TNF-alpha and mitogens)
• Stimulated endothelial-derived nitric oxide
• Anti-thrombotic properties
• Decreased platelet aggregation and adhesion
• Hypolipidemic properties with effects on triglyceride and VLDLs
• Inhibited atherosclerosis and improved plaque stability
• Decreased sympathetic nervous system activity
• Decreased production of vasoconstrictive, pro-inflammatory eicosanoids
The Diet and Reinfarction Trial (DART) found that male myocardial infarction (MI)
survivors that consumed more oily fish (~500 to 800 mg/day of omega-3) had a 29%
reduction in total mortality. A subgroup from this study used fish oil capsules providing
450 mg EPA and DHA per day. With this subgroup, it was found that there was a 62%
reduction in CVD-related death and a 56% reduction in all-cause mortality in those that
used the fish oil capsules.9
Fish oils combined with statin therapy have been shown to have additional triglyceridelowering effects. The COMBOS trial, a multicenter, randomized, double-blind study,
indicated a combination of omega-3 with 40mg per day of simvastatin resulted

in a 29.5% reduction of triglycerides, a 27.5% reduction of VLDL cholesterol, and
an increase of 3.4% in HDL-C levels.10 In one study, the addition of 3 grams of
fish oil to 40mg of pravastatin was shown to reduce triglycerides by an additional
33%.11 Similarly, the combination of 3.4 grams of fish oil to patients taking
10-40 mg simvastatin reduced triglycerides by 20% to 30%.12 The combination of
statins and omega-3 fatty acids is efficacious and has not been associated with any
serious adverse reactions.8
It should be noted, that fish oils alone may confer greater benefit than statins alone or
even combined therapy. A systematic review of 97 randomized controlled trials (RCTs)
on various lipid-lowering interventions found that in 33 studies where statins were
used, and overall 22% reduction in cardiac mortality was observed, while 12 studies
employing a higher intake of omega-3 fatty acids demonstrated a 32% reduction in
cardiac mortality.13 This demonstrates that omega-3 fatty acids have equivalent, if not
superior, ability to statins with respect to reduction of cardiac mortality.
For heart attack patients, omega-3 fatty acids can be life-saving. In the largest-scale
clinical trial of its kind, the GISSI-Prevenzione trial in Italy, 11,324 heart attack patients
were supplemented with 850mg of combined EPA and DHA (EPA + DHA) per day.
After 3.5 years, the incidence of sudden cardiac death was reduced by 45%, coronary
mortality declined by 30% and the total death rate from all causes fell by 20%.14 Other
researchers found that consuming omega-3 fatty acids significantly reduced coronary
mortality for people with no history of cardiovascular disease.15
A 16-year study of 84,000 women showed that dietary intake of fish and omega-3 fatty
acids significantly reduced the incidence of fatal and non-fatal coronary heart disease.
The study showed the higher the omega-3 fatty acid intake, the lower the likelihood of
coronary heart disease.16
Omega-3 has also demonstrated the ability to reduce death in patients suffering from
heart failure. The GISSI-Heart Failure Trial enrolled approximately 7,000 subjects with
heart failure and randomized them to receive 850 mg EPA+DHA per day or placebo.
After 3.9 years, the omega-3 group experienced a 9% reduction in death, and death or
hospital admission for cardiovascular reasons. There was also a 7% reduction in sudden
cardiac death.17
Omega-3 fatty acids have also established modest benefit in another major risk factor
for cardiovascular disease and heart attack – hypertension. Meta-analysis reveals that
high dose (3.7 g per day) omega-3 fatty acids can lower systolic blood pressure (SBP)
2.1 mmHg and diastolic blood pressure (DBP) 1.5 mmHg, with effects found to be
greatest in older populations and hypertensive patients (BP≥ 140/90 mmHg).18

EPA and Eicosanoids in Cardiovascular, Anti-inflammation, and Thrombotic Health
EPA supplementation reduces the risk for an unbalanced promotion of inflammation
in several ways. Firstly, EPA appears to attenuate the delta-5 desaturase action in
the conversion of omega-6 dihomogamma-linolenic acid (DGLA) to arachidonic acid
(AA)19,20, allowing more DGLA to be shunted into favorable series-1 eicosanoids.
Secondly, EPA is able to displace AA in membrane phospholipids, thus AA membrane
availability for inflammatory eicosanoid formation is reduced.21 Thirdly, EPA has a greater
affinity for cyclooxygenase and lipoxygenase than does AA, curtailing eicosanoid
formation from AA by competitive inhibition.21 Fourthly, EPA inhibits the 5-lipoxygenase
pathway in neutrophils and monocytes, and inhibits the leukotriene B4 mediated
functions of neutrophils.21,22 And fifthly, some amount of EPA itself is converted to
series-3 eicosanoids (prostaglandins, prostacyclins, thromboxane A3, and leukotrienes
LTB5), which compete with AA eicosanoids for the same cellular receptors, but exert a
considerably weaker response in most cases than their AA analogues.23
EPA can attenuate the effects of inflammatory cytokines by favoring anti-inflammatory
eicosanoid balance. Flaxseed oil given over four weeks has been observed to reduce
TNF-alpha and mononuclear cell IL1-Beta by 30%. However, fish oil EPA proved more
effective over four weeks, reducing mononuclear TNF-alpha and IL1-Beta by 74% and
80% respectively.21,22 This observation further indicates fish oil is superior to flaxseed oil
in promoting cardiovascular health, especially in older people.

Omega-3 and Metabolic Syndrome
Often preceding the onset of type 2 diabetes and cardiovascular disease is metabolic
syndrome; a clustering of chronic disease risk factors that include abdominal obesity,
dyslipidemia (elevated triglycerides and/or low HDL cholesterol), elevated blood pressure
and elevated fasting blood glucose.24 Metabolic syndrome affects approximately ¼ of
Canadians and is particularly prevalent among people of South Asian and Aboriginal
descent.25
Early animal studies found that diets high in lard and omega-6 oils caused insulin
resistance.26 Human muscle cells low in omega-3 (especially DHA) and high in
omega-6 were more likely to be insulin resistant, with corresponding obesity in the
tested subjects.27 The greater the omega-3 to omega-6 imbalance, the more severe
was the insulin resistance and obesity.27 Preliminary human trials found that fish oil
supplementation led to decreased insulin response to oral glucose load by 40%28,
reduced insulin resistance, as well as reduced weight, blood pressure and triclycerides.29
More recent data has continued to support the role of omega-3 fatty acids in the
prevention of metabolic syndrome. Cross sectional data indicates that subjects with
metabolic syndrome have lower total polyunsaturated fatty acid (PUFA), omega-3 PUFA
and omega-3 to omega-6 ratio compared to healthy subjects.30 Similarly, a Korean
study showed that high consumption of fish and omega-3 fatty acids was significantly

associated with lower risk of metabolic syndrome.31 In particular, men who were in the
top decile of omega-3 fatty acid intake, were 50% less likely to develop metabolic
syndrome. The role of diet in conjunction with omega-3 fatty acids has also shown
significant results for metabolic syndrome. The prevalence of metabolic syndrome fell
by 20.5% after subjects were given a low-fat, high complex carbohydrate diet plus
1.24 g/d of omega-3 PUFAs compared to a 10.4% decrease in subject
consuming the same diet, but without omega-3 PUFA supplementation.32
Additionally, improvements in other parameter of metabolic syndrome
were seen in 89 metabolic syndrome subjects supplemented with
180 mg EPA and 120 mg DHA. Researchers found improved cardiovascular risk profile,
markers of inflammation and autoimmunity. 33

Omega-3 and Mood Disorders
There is good evidence that depression is, in part, caused by too little omega-3.
Researchers from the National Institute of Health observed that cultures where ocean
fish is a dietary staple have lower rates of depression.34,35 Examples are Japan, Taiwan,
and Hong Kong. Japanese consume about 15 times more omega-3 than do Americans,
and have only one tenth as much depression. Conversely, rates of depression were
lowest in countries that had the greater intakes of fish.36,37 Further evidence examining
the levels of EPA and DHA in cell membranes of psychiatric patients compared to
controls suggested that individuals with a psychiatric diagnosis had significantly lower
levels of EPA and DHA in phospholipid membranes.38-40

Depression and Bipolar Disorder Research
Research shows that taking 1 gram of EPA twice daily with standard therapy seems
to improve symptoms of recurrent major depression, such as depressed mood, guilt
feelings, worthlessness, and insomnia after two weeks of treatment.41 The majority of the
studies examining fish oil in depression and bipolar disorder have used oil providing more
EPA than DHA (EPA-dominant oil) and have shown that the intervention significantly
improves symptoms of both conditions.41-54 EPA-dominant oils have demonstrated
mood stabilizing as opposed to strictly antidepressant activity. Most studies above
confirm antidepressant activity, while two studies demonstrated stabilization of mania in
individuals suffering from manic episodes associated with bipolar disorder.50,53
A recent trial published in the area of omega-3 fatty acids and depressive disorders
compared omega-3 fatty acids to a prescription SSRI medication.46 Sixty patients were
followed for eight weeks taking either 1000 mg ethyl-EPA or 20 mg Fluoxetine or
combination. 50% of patients receiving Fluoxetine, 56% of patients receiving ethylEPA, and 81% of patients receiving both medications combined, achieved the endpoint
of a 50% or greater reduction in the Hamilton Depression Rating Scale (HDRS).

Anxiety and Other Psychiatric Disorders Research
Supplementation with omega-3 fatty acids has produced clinical efficacy in controlled
human trials in a variety of other areas of psychiatry. Some disorders demonstrating the
benefit of supplementation with omega-3 fatty acids include: anxiety55,56, epilepsy57,58,
anorexia nervosa59, antisocial behaviour in a prison setting60, individuals with repeated
episodes of self-harm45, borderline personality disorder54, ADHD61 and autism.62

Omega-3 and Cognitive Support
Essential fatty acids are basic building blocks of neurons and are used as fuel substrates
for brain metabolism.63 DHA is very important for optimal functioning of the brain,
retina, testes, and adrenal glands. DHA is the predominant structural fatty acid in the
cerebral cortex, in the membranes of synaptic communication centers, mitochondria
and photoreceptors of the retina. Almost 50% of the weight of neuronal membranes
is accounted for by DHA.64 Deficiency of DHA is associated with cognitive decline and
is thought to be an important contributing factor in conditions including depression,
dementia, Alzheimer disease, attention deficit disorder and dyslexia.
Cross-sectional studies have linked low DHA levels with dementia, while prospective
studies have linked all-cause dementia and Alzheimer disease with decreased fish
intake. The Framingham Heart Study followed 899 men and women who were free
of dementia for nine years, for the development of all-cause dementia and Alzheimer
disease. At follow-up, subjects that had an average DHA intake of 180 mg/d and a
mean fish intake of 3.0 servings per week, had a significant 47% reduction in the risk of
developing all-cause dementia.65 Patients with dementia due to Alzheimer disease have
been reported to have 30% less DHA in brain tissue than do age-matched controls.66
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Active Ingredients:
Each softgel contains:
Fish Oil (anchovy, sardine and/or mackerel) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1000 mg
Eicosapentaenoic Acid (EPA) (EE). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 300 mg
Docosahexaenoic Acid (DHA) (EE). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  200 mg

Non-Medicinal Ingredients (in descending order):
Softgel capsule (gelatin, glycerin, purified water), natural tocopherols.

Appearance:
Clear yellowish oil encapsulated in an oblong clear soft gelatin shell.

Packaging:
625 cc white round bottle with safety seal under a 53 mm white cap with vented interior seal
and a label applied to the bottle. Lot number and expiry date are printed on the label applied
to the exterior of the bottle.

Storage:
Store in a cool, dry place.

Dose:
Recommendations from Various Organizations and Expert Panels.
ORGANIZATION,
YEAR

RECOMMENDATION
No CVD: consume fatty fish at least twice/week and foods rich in
ALA (walnuts, canola, soy, and flaxseed).

American Heart
Association
(AHA), 2005

Documented CVD: consume ~1 g EPA + DHA/day, preferably
from fatty fish, but also in supplement form.
For triglyceride lowering effects: 2-4 g of EPA + DHA/day per
day provided as capsules under a physician’s care.

International
Society for the
Study of Fatty
Acids and Lipids
(ISSFAL), 2004

Recommends pregnant women receive 300 mg of DHA/day.

For maintenance of good health: 100-3000 mg EPA + DHA/
day
To support cognitive health / brain function: 100-3000 mg
EPA+DHA including at least 100 mg DHA in a daily dose:

Natural Health
Product
Directorate
(NHPD), 2006

To support development of the brain, eyes and nerves:
150-2500 mg EPA+DHA including at least 150 mg DHA in a
daily dose and indicated for children 18 and younger.
To maintain / support cardiovascular health: 500-3000 mg
EPA+DHA in a daily dose and containing a ratio of EPA:DHA
between 0.5:1 and 2:1.
To reduce serum triglycerides: 1000-3000 mg EPA+DHA in
a daily dose and containing a ratio of EPA:DHA between 0.5:1
and 2:1.
In conjunction with conventional therapy to help reduce the
pain of rheumatoid arthritis: 2800-3000 mg EPA+DHA in a
daily dose and containing a ratio of EPA:DHA between 0.5:1 and
2:1.

National Institute
of Health (NIH)
supported expert
panel, 1999

300 mg DHA per day for pregnant or lactating females

World health
Organization
(WHO), 2003

Recommends 1-2 servings of fish per week each containing
200-500 mg EPA and DHA
Position Statement, 200667

American
Psychiatric
Association,
2006

“All adults should eat fish >/= 2 times per week. Patients with
mood, impulse control, or psychotic disorders should consume 1g
EPA+DHA per day. As a supplement may be useful in patients
with mood disorder (1-9g per day). Use of > 3g per day should
be monitored by a physician.”

Directions:
(Adults): 3 softgels daily with meals or as recommended by a physician

Caution:
The caution as approved by the Natural Health Products Directorate (NHPD): KEEP
OUT OF THE REACH OF CHILDREN. STORE AT ROOM TEMPERATURE IN A
DARK, DRY PLACE. DO NOT USE IF SEAL UNDER CAP IS BROKEN OR MISSING.

Deficiency Symptoms:
A deficiency in Omega-3 can lead to host of health issues including cardiac and
circulatory disorders, disorders of the skin (eczema, xerosis), neurological disorders,
poor memory, disorders of the kidneys and liver, various inflammatory problems, arthritis,
weight disorder, mood swings and depression and failure of the immune system.68

Drug Interactions/Contraindications:
The effect of fish oil on anticoagulant therapy has been uncertain. Positive interactions
between omega-3 polyunsaturated fatty acid intake and oral anticoagulants have been
noted, without clinically relevant bleeding problems.69,70 However, making changes in
the pattern of supplemental fish oil intake after the establishment of an anticoagulant
dosage may be a risk factor for loss of coagulation control (EPA may alter prothrombin
time), as evidenced by case reports71 and supervision by a physician is suggested.
Such effect on coagulation is not consistent with observations. Fish oil supplementation
in doses of 3-6 grams per day does not seem to create a statistically significant effect on
the anticoagulation status of patients receiving chronic warfarin.72 Furthermore, clinical
trials have shown high-dose fish oil supplementation to be safe when co-administered
with other agents such as aspirin and warfarin.73
EPA in a high dose range may present an additive effect with other natural products
known to be blood thinners. Other common mild natural blood thinners include garlic,
MSM, grape seed extract, cayenne, Ginkgo biloba, and perhaps vitamin E > 400 IUs.
Supplementation of omega-3 fish oils may predispose a person to bleeding problems
following surgery. However, various papers explicitly mention the absence of easy
bruising or clinical signs of postoperative bleeding after fish oil intake by patients with
cardiovascular disease.69,74-76Nevertheless, it seems prudent to recommend that fish oil
3 supplements be discontinued at least one week before surgery, and resumed upon
the recommendation of the patient’s physician.
Caution may be warranted in those on antihypertensive medication due to possible
additive effects. Monitoring of blood pressure after initiation of omega-3 therapy for
those already taking antihypertensives is suggested.
Omega-3 may play a supportive role in mood disorders as an adjunctive treatment.

Toxicity/Adverse Reactions:
Ocean fish and fish oils have been consumed in significant quantities worldwide for
centuries without being associated with adverse effects. In more sensitive individuals,
fish oil products may cause mild GI discomfort, fishy after-taste upon burping, belching,
nausea, flatulence, or loose stools.69

Allergen Content/Ingredient Sensitivity:
NO

YES

Artificial Colors

Fish
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Sulphites (<10 ppm)

Artificial Sweeteners
Corn Products
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Hydrolyzed Plant Protein
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Sesame Products
Shellfish
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Free of animal products
Kosher

References:
1. Connor WE. N-3 Fatty Acids and Heart Disease, In: Nutrition and Disease Update, Kritchevsky,
D., Carroll, K.K., Editors. American Oil Chemists Society. Champaign, IL. 1994;7-42.
2. Vrablík M, Prusíková M, Snejdrlová M, Zlatohlávek L. Omega-3 fatty acids and cardiovascular
disease risk: do we understand the relationship? Physiol Res. 2009;58 Suppl 1:S19-26.
Review.
3. Kang JX, Leaf A. Antiarrhythmic effects of polyunsaturated fatty acids. Circulation. 1996;
94:1774-1780.
4. Breslow J. Omega-3 fatty acids and cardiovascular disease. Presented at the Omega-3 fatty
acids: Recommendations for therapeutics and prevention symposium. May 21, 2005. New
York.
5. 
Libby P, Ridker PM, Maseri A. Inflammation and atherosclerosis. Circulation. 2002 Mar
5;105(9):1135-43.
6. Westphal, S, Orth M, Ambrosch A, Osmundsen K, Luley C. Postprandial chylomicrons and
VLDLs in severe hypertriacylglycerolemia are lowered more effectively than are chylomicron
remnants after treatment with n-3 fatty acids. Am J Clin Nutr. 2000 Apr;71(4):914–20.
7. Holub BJ. Clinical nutrition: 4. Omega-3 fatty acids in cardiovascular care. CMAJ. 2002 Mar
5;166(5):608-15.
8. Weitz D, Weintraub H, Fisher E, Schwartzbard AZ. Fish oil for the treatment of cardiovascular
disease. Cardiol Rev. 2010 Sep-Oct;18(5):258-63.
9. Burr ML, Fehily AM, Gilbert JF, Rogers S, Holliday RM, Sweetnam PM, Elwood PC, Deadman
NM. Effects of changes in fat, fish, and fibre intakes on death and myocardial reinfarction: diet
and reinfarction trial (DART). Lancet. 1989 Sep 30;2(86660:757-761.
10. Davidson MH, Stein EA, Bays HE, Maki KC, Doyle RT, Shalwitz RA, Ballantyne CM, Ginsberg
HN; COMBination of prescription Omega-3 with Simvastatin (COMBOS) Investigators.
Efficacy and tolerability of adding prescription omega-3 fatty acids 4 g/d to simvastatin
40 mg/d in hypertriglyceridemic patients: an 8-week, randomized, double-blind, placebocontrolled study. Clin Ther. 2007 Jul;29(7):1354-67.
11. Contacos C, Barter PJ, Sullivan DR. Effect of pravastatin and omega-3 fatty acids on plasma
lipids and lipoproteins in patients with combined hyperlipidemia. Arterioscler Thromb. 1993
Dec;13(12):1755-62.
12. Durrington PN, Bhatnagar D, Mackness MI, Morgan J, Julier K, Khan MA, France M. An
omega-3 polyunsaturated fatty acid concentrate administered for one year decreased
triglycerides in simvastatin treated patients with coronary heart disease and persisting
hypertriglyceridemia. Heart. 2001 May;85(5):544-8.
13. Studer M, Briel M, Leimenstoll B, Glass TR, Bucher HC. Effect of different antilipidemic agents
and diets on mortality: a systematic review. Arch Intern Med. 2005 Apr 11;165(7):725-30.
14. Marchioli R, Schweiger C, Tavazzi L, Valagussa F. Efficacy of n-3 polyunsaturated fatty acids
after myocardial infarction: results of GISSI-Prevenzione trial. Lipids. 2001:36 Suppl:S119-26.
15. Saremi A, Arora R. The Utility of Omega-3 Fatty Acids in Cardiovascular Disease. Am J Ther.
2008 Dec: 15.

16. Hu FB, Bronner L, Willett WC, Stampfer MJ, Rexrode KM, Albert CM, Hunter D, Manson
JE. Fish and omega-3 fatty acid intake and risk of coronary heart disease in women. JAMA.
2002 Apr 10;287(14):1815-21.
17. Tavazzi L, Maggioni AP, Marchioli R, Barlera S, Franzosi MG, Latini R, Lucci D, Nicolosi GL,
Porcu M, Tognoni G. Effect of n-3 polyunsaturated fatty acids in patients with chronic heart
failure (the GISSI-HF trial): a randomised, double-blind, placebo-controlled trial. Lancet.
2008 Oct 4;372(9645):1223-30.
18. Geleijnse JM, Giltay EJ, Grobbee DE, Donders AR, Kok FJ. Blood pressure response to
fish oil supplementation: metaregression analysis of randomized trials. J Hypertens. 2002
Aug;20(80):1493-9.
19. 
Barham JB, Edens MB, Fonteh AN, Johnson MM, Easter L, Chilton FH. Addition of
eicosapentaenoic acid to gamma-linolenic acid–supplemented diets prevents serum
arachidonic acid accumulation in humans. J Nutr. 2000 Aug;130(8):1925-1931.
20. Slagslagsvold JE et al. Fatty acid desaturase expression in human leucocytes correlates with
plasma phospholipid fatty acid status. Scand J Clin Lab Invest. 2009;69(4):496-504.
21. Lerman, Robert H. 2005. Essential Fatty Acids, in Textbook of Functional Medicine, David S.
Jones Editor in Chief. Institute for Functional Medicine. Gig Harbor, WA. pp418-427.
22. Lee TH, Hoover RL, Williams JD, Sperling RI, Ravalese J 3rd, Spur BW, Robinson DR,
Corey EJ, Lewis RA, Austen KF. Effect of dietary enrichment with eicosapentaenoic and
docosahexaenoic acids on in vitro neutrophil and monocyte leukotriene generation and
neutrophil function. NEJM. 1985 May;312(19):1217-1224.
23. Calder PC. Dietary Modification of inflammation with lipids. Proc Nutr Soc. 2002 Aug;
61(3):345-358.
24. The Expert Panel. Executive summary of the third report of the national cholesterol education
program (NCEP) expert panel on detection, evaluation and treatment of high blood cholesterol
in adults (adult treatment panel III). J. Am. Med. Assoc. 2001;285:2486–2497.
25. Anand SS, Yusef S, Vuskan CV, Devanesen S, Teo KK, Montague PA, Keleman L, Yi C, Lonn
E, Gerstein H, Hegele RA, McQueen M. Differences in risk factors, atherosclerosis, and
cardiovascular disease between ethnic groups in Canada: The Study of Health Assessment
and Risk in Ethinic Groups (SHARE). Lancet. 2000 Jul;356(9226):279-84.
26. Ikemoto S, Takahashi M, Tsunoda N, Maruyama K, Itakure H, Ezaki O. High-fat diet-induced
hyperglycemia and obesity in mice: Differential effects of dietary oils. Metabolism. 1996
Dec;45(12): 1539-46.
27. Storlien, L.H. Skeletal muscle membrane lipids and insulin resistance. Lipids.1996;31(Supp
lement):S261-265.
28. Delarue J, Couet C, Cohen R, Brechot JF, Antoine JM, Lamisse F. Effects of fish oil on
metabolic responses to oral fructose and glucose loads in healthy humans. Am J Physiol.
1996 Feb;270(2 Pt 1):E353-E362.
29. Torjesen PA, et al. Lifestyle changes may reverse development of the insulin resistance
syndrome. The Oslo Diet and Exercise Study: a randomized trial. Diabetes Care. 1997
Jan;20(1):26-31.
30. Huang T, Bhulaidok S, Cai Z, Xu T, Xu F, Wahlqvist ML, Li D. Plasma phospholipids n-3
polyunsaturated fatty acid is associated with metabolic syndrome. Mol Nutr Food Res. 2010

Nov;54(11):1628-35.
31. Baik I, Abbott RD, Curb JD, Shin C. Intake of fish and n-3 fatty acids and future risk of
metabolic syndrome. J Am Diet Assoc. 2010 Jul;110(7):1018-26.
32. LIPGENE Study Investigators. A low-fat high-carbohydrate diet supplemented with longchain n-3 PUFA reduces the risk of the metabolic syndrome.. Altherosclerosis. 2011
Oct;218(2):443-50. Epub 2011 Jul 12.
33. 
Ebrahimi M, Ghayour-Mobarhan M, Rezaiean S, Hoseini M, Parizade SM, Farhoudi F,
Hosseininezhad SJ, Tavallaei S, Vejdani A, Azimi-Nezhad M, Shakeri MT, Rad MA, Mobarra N,
Kazemi-Bajestani SM, Ferns GA. Omega-3 fatty acid supplements improved cardiovascular
risk profile of subjects with metabolic syndrome, including markers of inflammation and autoimmunity. Acta Cardiol. 2009 Jun:64(3):321-7.
34. S
 imopoulous A, Robinson J. The Omega Plan. HarperCollins, New York, 1998.
35. Hibbeln, JR, Umhau JC, George DT, Salem N Jr. Do Plasma polyunsaturates predict hostility
and depression? World Rev Nutr Diet. 1997;82:175-86.
36. Noaghiul S, Hibbeln JR. Cross-national comparisons of seafood consumption and rates of
bipolar disorders. Am J Psychiatry. 2003 Dec;160(12):2222-7.
37. Hibbeln JR. Fish consumption and major depression. Lancet. 1998 Apr 18;351(9110):1213.
38. Chen JR, Hsu SF, Hsu CD, Hwang LH, Yang SC. Dietary patterns and blood fatty acid
composition in children with attention-deficit hyperactivity disorder in Taiwan. J Nutr Biochem.
2004 Aug;15(8):467-72.
39. Maes M, Smith RS. Fatty acids, cytokines, and major depression. Biol Psychiatry. 1998 Mar
1;43(5):313-4.
40. Maes M, Christophe A, Delanghe J, Altamura C, Neels H, Meltzer HY. Lowered omega3
polyunsaturated fatty acids in serum phospholipids and cholesteryl esters of depressed
patients. Psychiatry Res. 1999 Mar 22;85(3):275-91.
41. Nemets B, Stahl Z, Belmaker RH. Addition of omega-3 fatty acid to maintenance medication
treatment for recurrent unipolar depressive disorder. Am J Psychiatry. 2002 Mar;159(3):4779.
42. Fontani G, Corradeschi F, Felici A, Alfatti F, Bugarini R, Fiaschi AI, Cerretani D, Montorfano G,
Rizzo AM, Berra B. Blood profiles, body fat and mood state in healthy subjects on different
diets supplemented with Omega-3 polyunsaturated fatty acids. Eur J Clin Invest. 2005
Aug;35(8):499-507.
43. Frangou S, Lewis M, McCrone P. Efficacy of ethyl-eicosapentaenoic acid in bipolar depression:
randomized double-blind placebo-controlled study. Br J Psychiatry. 2006; 188:46-50.
44. Freeman MP, Davis M, Sinha P, Wisner KL, Hibbeln JR, Gelenberg AJ. Omega-3 fatty acids
and supportive psychotherapy for perinatal depression: A randomized placebo-controlled
study. J Affect Disord. 2008; 110(1):142-148.
45. Hallahan B, Hibbeln JR, Davis JM, Garland MR. Omega-3 fatty acid supplementation in
patients with recurrent self-harm: Single-centre double-blind randomised controlled trial. Br
J Psychiatry. 2007;190:118-122.
46. Jazayeri S, Tehrani-Doost M, Keshavarz SA, Hosseini M, Djazayery A, Amini H, Jalali M,
Peet M. Comparison of therapeutic effects of omega-3 fatty acid eicosapentaenoic acid and

fluoxetine, separately and in combination, in major depressive disorder. Aust N Z J Psychiatry.
2008; 42(3):192-8.
47. Nemets H, Nemets B, Apter A, Bracha Z, Belmaker RH. Omega-3 treatment of childhood
depression: a controlled, double-blind pilot study. Am J Psychiatry. 2006 Jun;163(6): 1098100.
48. Osher Y, Bersudsky Y, Belmaker RH. Omega-3 eicosapentaenoic acid in bipolar depression:
report of a small open-label study. J Clin Psychiatry. 2005; 66(6):726-9.
49. Peet M, Horrobin DF. A dose-ranging study of the effects of ethyl-eicosapentaenoate in
patients with ongoing depression despite apparently adequate treatment with standard
drugs. Arch Gen Psychiatry. 2002 Oct;59(10):913-9.
50. Sagduyu K, Dokucu ME, Eddy BA, Craigen G, Baldassano CF, Yildiz A. Omega-3 fatty acids
decreased irritability of patients with bipolar disorder in an add-on, open label study. Nutr J.
2005;4:6.
51. S
 toll AL, Severus WE, Freeman MP, Rueter S, Zboyan HA, Diamond E, Cress KK, Marangell
LB. Omega 3 fatty acids in bipolar disorder: a preliminary double-blind, placebo-controlled
trial. Arch Gen Psychiatry. 1999 May;56(5):407-12.
52. Su KP, Huang SY, Chiu CC, Shen WW. Omega-3 fatty acids in major depressive disorder.
A preliminary double- blind, placebo-controlled trial. Eur Neuropsychopharmacol.
2003;13(4):267-71.
53. Wozniak J, Biederman J, Mick E, Waxmonsky J, Hantsoo L, Best C, Cluette-Brown JE,
Laposata M. Omega-3 fatty acid monotherapy for pediatric bipolar disorder: a prospective
open-label trial. Eur Neuropsychopharmacol. 2007 May-Jun;17(6-7):440-7.
54. Zanarini MC, Frankenburg FR. Omega-3 Fatty acid treatment of women with borderline
personality disorder: a double-blind, placebo-controlled pilot study. Am J Psychiatry. 2003
Jan;160(1):167-9.
55. Buydens L et al. N-3 polyunsaturated fatty acids decrease feelings of anger in a population
of substance abusers. Page S87- S88. [No authors listed] ACNP 44th Annual Meeting,
December 11-15, 2005, Waikoloa, Hawaii. Abstracts. Neuropsychopharmacology. 2005
Dec;30 Suppl 1:S1-270.
56. Buydens-Branchey L, Branchey M. N-3 polyunsaturated fatty acids decrease anxiety feelings
in a population of substance abusers. J Clin Psychopharmacol. 2006 Dec;26(6):661-5.
57. Schlanger S, Shinitzky M, Yam D. Diet enriched with omega-3 fatty acids alleviates convulsion
symptoms in epilepsy patients. Epilepsia. 2002;43(1):103-4.
58. Yuen AW, Sander JW, Fluegel D, Patsalos PN, Bell GS, Johnson T, Koepp MJ. Omega-3 fatty
acid supplementation in patients with chronic epilepsy: a randomized trial. Epilepsy Behav.
2005;7(2):253-8.
59. Ayton AK, Azaz A, Horrobin DF. A pilot open case series of ethyl-EPA supplementation in the
treatment of anorexia nervosa. Prostaglandins Leukot Essent Fatty Acids. 2004 Oct; 71(4):
205-9.
60. Gesch CB, Hammond SM, Hampson SE, Eves A, Crowder MJ. Influence of supplementary
vitamins, minerals and essential fatty acids on the antisocial behaviour of young adult
prisoners. Randomised, placebo-controlled trial. Br J Psychiatry. 2002;181: 22-8.

61. Bloch MH, Qawasmi A. Omega-3 fatty acid supplementation for the treatment of children
with attention-deficit/hyperactivity disorder symptomatology: systematic review and metaanalysis. J Am Acad Child Adolesc Psychiatry. 2011 Oct;50(10):991-1000.
62. Amminger GP, Berger GE, Schafer MR, Klier C, Friedrich MH, Feucht M. Omega-3 fatty cids
supplementation in children with autism: a double-blind randomized, placebo-controlled pilot
study. Biol Psychiatry. 2007 Feb15;61(4):551-3.
63. Perlmutter, D. BrainRecovery.com. Powerful Therapy for Challenging Brain Disorders. The
Perlmutter Health Center, Naples, FL, 2003.
64. Singh M. Essential fatty acids, DHA and human brain. Indian J Pediatr. 2005;72(3): 239-242.
65. Schaefer EJ, Bongard V, Beiser AS, Lamon-Fava S, Robins SJ Au R, Tucker KL, Kyle DJ,
Wilson PW, Wolf PA. Plasma phosphatidylcholine docosahexaenoic acid content and risk
of dementia and Alzheimer disease. The Framingham Heart Study. Arch Neurol. 2006
Nov;63(11):1545-1550.
66. Schaefer EJ, Johnson, EJ. Potential role of dietary n-3 fatty acids in the prevention of
dementia and macular degeneration. Am J Clin Nutr. 2006 Jun;83(6 Suppl):1494S-1498S.
67. Freeman MP, Hibbeln JR, Wisner KL, Davis JM, Mishoulon D, Peet M, Keck PE Jr, Marangell
LB, Richardson AJ, Lake J, Stoll AL. Omega-3 fatty acids: evidence base for treatment of
future research in psychiatry. J Clin Pscyhiatry. 2006;67(12):1954-67.
68. University of Maryland Medical Center. Omega-3 Fatty Acids. http://www.umm.edu/altmed/
articles/omega-3-000316.htm/ Accessed August 17, 2012.
69. Vanschoonbeek K, de Maat MP, Heemskerk JW. Fish oil consumption and reduction of
arterial disease. J Nutr. 2003 Mar; 133(3):657-660.
70. Eritsland J, Arnesen H, Seljeflot I, Kierulf P. Long-term effects of n-3 polyunsaturated fatty
acids on haemostatic variables and bleeding episodes in patients with coronary artery
disease. Blood Coagul Fibrinolysis. 1995 Feb;6(1):17-22
71. Buckley MS, Goff AD, Knapp WE. Fish oil interaction with warfarin. Ann Pharmacother. 2004
Jan; 38(1):50-52.
72. Bender NK, Kraynak MA, Chiquette E, Linn WD, Clark GM, Bussey HI. Effects of Marine
fish oil on the anticoagulation status of patients receiving chronic warfarin therapy. J Thromb
Thrombolysis. 1998 Jul; 5(3):257-261.
73. 
Bays HE. Safety Considerations with Omega-3 Fatty Acid Therapy. Am J Cardiology.
2007;99(suppl):35C-43C.
74. Wojenski CM, Silver MJ, Walker J. Eicosapentaenoic acid ethyl ester as an antithrombotic
agent: comparison to an extract of fish oil. Biochem Biophy Acta. 1991 Jan 4;1081:33-38.
75. Roulet M, Frascarolo P, Pilet M, Chapius G. Effects of intravenously infused fish oil on platelet
fatty acid phospholipids composition and on platelet function in postoperative trauma. J
Parenter Enteral Nutr. 1997 Sept-Oct;21(5):296-301.
76. De Caterina R, Giannessi D, Mazzone A, Bernini W, Lazzerini G, Maffei S, et al. Vascular
prostacyclin is increased in patients ingesting omega-3 polyunsaturated fatty acids before
coronary artery bypass graft surgery. Circulation. 1990 Aug;82:428-438.
Revision #: 00

