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OMEGA 3 

                                     Scientific Research 

Dietary fats influence health by way of the daily amount of fat ingested, the type of fatty acids, as well 

as the ratio between omega-3: omega-6 fatty acids.  Fatty acid molecules, a component of fats, can 
be classified into three categories namely short chain fatty acids (SFA), mono-unsaturated fatty acids 

(MUFAs) and poly-unsaturated fatty acids PUFA’s (omega-3 and omega-6).   
 

The typical Western diet is characterised by an excessive intake of pro-inflammatory SFAs, trans fatty 

acids, and a decreased omega-3: omega-6 ratio which are typically found in fatty meats, cheese, milk, 
hydrogenated vegetable oils, margarine, butter and baked confectionaries.  Excessive dietary 

consumption of these foods increase the risk of various inflammatory diseases like heart disease, insulin 
resistance, diabetes, obesity, inflammatory skin conditions, allergies, mood disorders and cancer 

(1,2,45).  

 
Benefits of Omega 3 Essential Fatty Acids 

 
PSNLifestyle Omega 3 fish oil extract is rich 

in PUFA fatty acids which are abundant in 
omega-3 eicosapentaenoic acid (EPA) and 

docosahexaenoic acid (DHA) essential fatty 

acids.  Omega-3 supplementation is popular in 
athletes and non-athletes for its essential 

benefits in prevention and treatment of multiple 
disease conditions.  These conditions range 

from heart disease, diabetes, kidney and liver 

disease, skin disease, neurodegenerative 
diseases to a multitude of other inflammatory 

conditions and autoimmune disorders.   
 

Omega-3 benefits multiple inflammatory 
conditions 

Omega-3 fatty acids display pronounced clinical 

anti-inflammatory effectivity. Supplementation 
has been proven to impede the progression of 

various inflammatory disorders and 
autoimmune diseases like lupus and multiple 

sclerosis (3).  Omega-3 fatty acids are 

precursors to prostaglandin inflammatory 
mediators which reduce inflammation, increase 

blood flow and decrease swelling and pain (4). 
Additionally, by decreasing inflammatory 

cytokines, omega-3 supplementation 

demonstrates clinical effectiveness against 
arthritic pain and joint stiffness.  Research 

indicates that two weeks of omega-3 rich diets 
lead to a marked reduction in inflammatory 

interleukin1b by 20% and tumour necrosis 
factor (TNF) by 40% (5). More than 900 human 

clinical trials validate the effectiveness of 

omega-3 for treatment and prevention of 

numerous inflammatory conditions like 

rheumatoid arthritis (6,7), osteoarthritis (8), 
inflammatory bowel disease like Crohn’s 

disease (9) and ulcerative colitis (10), and 
inflammatory skin disease like psoriasis (11).  

 

Omega-3 alleviates post-exercise muscle 
soreness and benefits performance. 

Prolonged increased intensity of physical 
activity during competition training, strength 

training, marathon running or rehabilitation is 

most often associated with oxidative stress, 
inflammatory muscle damage, swelling and 

pain.  The consequences are muscle fatigue, 
delayed onset muscle soreness (DOMS), central 

nervous system fatigue and impaired immunity.  
Muscle damage can detrimentally effect the 

intensity of the next exercise session, training 

adaptation and subsequently performance and 
is frequently treated with non-steroidal anti-

inflammatory medication (NSAID).  Omega-3 
offers to be a significant natural and safe 

alternative to anti-inflammatory pharmaceutical 

drugs.  Research proves that it exerts 
significant effectivity in reducing inflammatory 

muscle damage and pain following high 
intensity eccentric exercise.  Omega-3 DHA and 

EPA inhibit the production of arachidonic acid 

(AA).  EPA displaces AA from the cell 
membranes of inflammatory cells and 

consequently reduces the inflammatory 
response to exercise.  It also inhibits production 

of inflammatory mediators like eicosanoids, 
cytokines and reactive oxygen species (ROS), 

enhances immune function and increases 

recovery rate (12, 37).  Subsequently it 
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increases the capacity of the athlete to progress 

to the next tough training session. Omega-3 
can also benefit physical performance by 

sparing muscle glycogen/glucose and 
promoting the breakdown of fat. By being 

incorporated into the membranes of the red 

blood cells (RBC), omega-3 may increase the 
deformability of the RBC for improved mobility 

through the capillaries and enhanced oxygen 
provision to the working muscle cells and brain.  

Omega-3 supplementation protects against 
cardiovascular disease and benefits the athlete 

by promoting efficient cardiovascular function 

and blood perfusion to the muscles.  It also 
enhances cognitive ability, stabilizes mood, 

supports decision making and improves 
reaction time (37). 

 

Omega-3 benefits cardiovascular health. 
Omega-3 fatty acids play a pronounced role in 

protection against cardiovascular disease, the 
leading cause of death.  They reduce the risk of 

heart disease and heart attacks by reducing 
arrhythmia (irregular heart beat), circulating 

cholesterol and triglycerides, blood clotting, 

atherosclerosis, high blood pressure and 
expression of inflammatory genes (2). 

Increased dietary EPA increases prostacyclin I3 
which inhibits platelet aggregation and is a 

powerful vasodilator.  EPA also increases 5-

series leukotrienes, decreases harmful very low 
density lipoproteins (VLDL) and low density 

lipoproteins (LDL), and subsequently reduces 
development and progression of atherosclerosis 

(13).  

Research demonstrates that diets rich in 
saturated fat increase the risk of cardiovascular 

arrhythmias while omega-3 supplementation 
can significantly decrease the occurrence and 

intensity of cardiac arrhythmias and inhibit 
ventricular fibrillation following occlusion of the 

coronary artery (14,15).  

A research study reported that supplementation 
with 850mg omega-3 in patients with 

cardiovascular disease, can decrease overall 
mortality by 20% and sudden death by 45% 

after 3.5years (16).  Another study 

demonstrated that 200mg DHA per day can 
substantially decrease the risk of death, caused 

by cardiac arrest, by 50% (17).  
 

Omega-3 protects against kidney and 
liver disease. 

Omega-3 fatty acids protect the health and 

function of the liver by reducing fat deposition 
in the liver of individuals with non-alcoholic liver 

disease (18). It also supports the health of the 

kidneys and improve their function. It provides 

anti-inflammatory protection, reduces kidney 
hypertension and slows renal failure (19). 

 
Omega-3 provides protection against 

cancer. 

PUFAs illustrate significant protective potential 
against multiple cancers like colon-, 

oesophageal-, pancreatic-, gastric-, lung- and 
breast cancer.  Omega-3 fatty acids provide 

protection against unregulated cell 
proliferation, cancer cell survival, blood supply 

to the cancer cells, inflammation, spreading of 

the cancer cells and genetic abnormalities 
which induce the onset and progression of 

cancer (44). EPA scientifically demonstrates 
inhibition of cancer cell proliferation, while DHA 

induces cancer cell death. Omega-3 can also 

improve the efficiency and tolerability of 
chemotherapy (43).  Research suggests that 

optimal effectivity of omega-3 supplementation 
can be expected with an omega-3: omega-6 

ratio of 1.8-1.9 (20,21). 
 

Effect of omega-3 in central nervous 

system (CNS) function. 
Omega-3 fatty acids are crucial for healthy 

central nervous system function.  DHA is 
predominantly present in neural membranes of 

the retina and brain where it regulates nerve 

membrane fluidity and permeability, receptor 
quantity, nutrient transport, enzyme activity, 

cellular communication and retinal function. 
DHA is present in high concentrations in the 

foetal brain during the third trimester and 

shortly after birth when brain development is at 
its peak.  Postnatal DHA deficiencies can cause 

visual disturbances, dysfunctional 
neurodevelopment and behaviour problems 

(22).  
 

Omega-3 is clinically proven to benefit attention 

deficit hyperactivity disorder (ADHD) (23), 
autism (24), schizophrenia (25), hostility (26), 

anxiety (27), bipolar disorder (28) and 
Alzheimer’s disease.  Animal studies show that 

DHA supplementation can reduce beta-amyloid 

toxicity and plague formation associated with 
Alzheimer’s disease, increase antioxidant 

protection and improve reference and working 
memory (29,30).  

 
DHA deficiency in adults is associated with 

increased nerve cell degeneration, decreased 

cognitive ability, dementia and Alzheimer’s 
disease (31, 32). Inadequate intake of omega-
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3 fatty acids can also increase impulsivity and 

depression.  
Omega-3’s multi-dimensional effect in nervous 

system health assures its significant potential in 
treatment of depression and decreasing the risk 

of its development.  Omega-3’s mechanisms of 

action in fighting depression, include regulation 
of nerve cell membrane fluidity for optimal 

transport of nutrients like amino acids, glucose, 
vitamins and minerals for healthy energy 

production and nerve cell function.  It also 
enables optimal transmission of nerve impulses 

and binding and signalling of neurotransmitters 

like dopamine and serotonin. Omega-3 fatty 
acids further regulate healthy levels of 

dopamine and serotonin, regulate enzyme 
function, improve blood circulation in the brain, 

increase brain phosphatidylserine concentration 

and suppress inflammatory mediators induced 
by factors like unhealthy diets rich in fats, 

sugars, toxins and stress (33,34).   
 

Omega-3 and diabetes. 
Research indicates that diets high in saturated 

fat, mono-unsaturated fat and omega-6 fatty 

acids profoundly increase the risk of insulin 
resistance (35). However, if 5-10% of the 

dietary energy is obtained from fish oil, insulin 
secretion is enhanced, glucose metabolism 

remains regulated and its uptake is accelerated, 

which protects against diabetes (36).  
 

Omega-3 benefits inflammatory skin 
conditions. 

Omega-3 EPA and DHA fatty acids demonstrate 

great potential as adjunctive treatment for 
multiple inflammatory skin disorders like atopic 

dermatitis, eczema, psoriasis, acne vulgaris, 
systemic lupus erythematosus and skin cancer.  

It promotes a healthy skin by inhibiting the 
production of inflammatory mediators, 

balancing immune reaction, maintaining 

healthy development and permeability of the 
skin, secreting lamellar bodies (regulates 

secretion and storage of cellular lipids), 
elevating the sunburn threshold, inhibiting 

oxidative cell membrane damage and 

promoting wound healing and destruction of 
skin cancer cells (42,46). 

 
Psoriasis is an immunological disease 

characterised by systemic and skin 
inflammation, and epidermal hyperplasia.  

Omega-3 supplementation demonstrates a 

significant decrease in erythema, scaling, 
itchiness and spreading of psoriatic lesions.  Its 

effectivity is also indicated by significantly 
improved scores in the Psoriasis Area and 

Severity Index (PASI), the Nail Psoriasis 

Severity Index (NAPSI) and the Dermatological 
Life Quality Index (DLQI) after treatment (38).   

 
Acne is another inflammatory skin condition in 

which omega-3 demonstrates substantial 
benefit.  Acne is a common condition and is 

often accompanied by psychological issues like 

depression and anxiety. It is characterised by 
sebum overproduction, follicular 

hyperkeratinisation, oxidative stress and 
inflammation.  Research demonstrates that the 

occurrence of acne is significantly lower in 

individuals consuming diets rich in fish and 
seafood, which is also less frequently consumed 

by acne-prone individuals (39,40). By inhibiting 
the conversion of AA to inflammatory chemical 

leukotriene B4 (LTB4), which increases 

inflammation and sebum production, and 
inhibiting production of other inflammatory 

mediators, EPA can effectively alleviate the 
symptoms of acne whilst also improving mental 

outlook and depressive symptoms (41).   

 

REFERENCES 

1. Institute of medicine of the national 
academies.  Dietary fats:  total fat and fatty 

acids.  In:  Dietary reference intakes for 

energy, carbohydrate, fiber, fat, fatty acids, 
cholesterol, protein, and amino acids.  

Washington, DC:  The National Academy 
Press, 2002; 335-432.   

2. Kris-Etherton T.D., Harris W.S.  Appel L.J.  

Fish consumption, fish oil, omega-3 fatty 
acids, and cardiovascular disease. 

Circulation 2002; 106: 2747-57.  
3. Simopoulos A.P.  Omega-3 fatty acids in 

inflammation and auto-immune disease. 
2002; J Am Coll Nutr. 21: 495-505.  

4. Maroon J. and Bost J.  Fish oil:  The natural 
anti-inflammatory.  Basic Health 

Publications, Inc Laguma Beach.  

5. Mantizioris E., Cleland L.G., Gibson R.A., et 
al.  Biochemical effects of a diet containing 

foods enriched with n-3 fatty acids.  Am J 
Clin Nutr 2000; 72: 42-48.  

6. Cleland L.G., James M.J. and Proudman S.M.  

The role of fish oils in the treatment of 
rheumatoid arthritis 2003; Drugs 63: 845-

853.   
7. Goldberg R.J., Katz J.  A meta-analysis of the 

analgesic effects of emega-3 
polyunsaturated fatty acid supplementation 



4 

 

for inflammatory joint pain.  Pain. 2007; 

129: 210-23.  
8. Curtis C.L. Rees S.G., Little C.B., Flannery 

C.R., Hughes C.E., Wilson C., Dent C.M., 
Otterness I.G., Harwood J.L., Caterson B.  

Pathologic indicators of degradation and 

inflammation in human osteoarthritic 
cartilage are abrogated by exposure to n-3 

fatty acids.  Arthritis and Rheumatism 2002; 
46: 1544-1553.  

9. Kim Y.I.  Can fish oil maintain Crohn’s 
disease in remission?  1996; Nutrition 

Reviews 54: 248-252.  

10. Salomon P., Kornbluth A.A., Janowitz H.D.  
Treatment of ulcerative colitis with fish oil 

omega-3 fatty acid:  an open trial 1990; J 
Clin Gastroenterology 12: 157-161. 

11. Bittiner S.B., Tucker W.F., Cartwright I., 

Bleehen S.S.  A double-blind randomised 
placebo-controlled trial of fish oil in 

psoriasis.  Lancet 1: 378-380.   
12. Jouris K.B., McDaniel J.L., Edward P.W.  The 

effect of omega-3 fatty acid 
supplementation on the inflammatory 

response to eccentric strength exercise.  J 

Sports Sc Med. 2011; 10: 432-438.  
13. Schectman G., Kaul S., Kissebah A.H.  

Heterogeneity of low density lipoprotein 
responses to fish oil supplementation in 

hypertriglyceridemic subjects.  

Arteriosclerosis 1989; 9: 345.   
14. McLennan P.L., Relative effects of dietary 

saturated, monounsaturated and 
polyunsaturated fatty acids on cardiac 

arrhythmias in rats.  Am J Clin Nutr. 1993; 

57: 207-212.   
15. McLennan P.L., Abeywardena M.Y., 

Charnock J.S.  Dietary lipid modulation of 
ventricular fibrillation threshold in the 

marmoset monkey.  Am Heart J. 1992; 123: 
1555.  

16. GISSI-Prevention Investigators.  Dietary 

supplementation with omega-3 
polyunsaturated fatty acids and vitamin E 

after myocardial infarction:  results of the 
GISSI-Prevenzione trial.  Gruppo Italiano per 

lo Studio della Sopravvivenza nell’Infarto 

miocardico.  Lancet 1999; 354: 447-455. 
17. Horrocks L.A., Yeo Y.K.  Health benefits of 

docosahexaenoic acid (DHA).  Pharmacol 
Res. 1999; 40: 211-25.  

18. Capanni M., Calella F., Biagini M.R., et al.  
Prolonged n-3 polyunsaturated fatty acid 

supplementation ameliorates hepatic 

steatosis in patients with non-alcoholic fatty 
liver disease:  A pilot study.  Aliment 

Pharmocol Ther. 2006; 23: 1143-51.   

19. Zhao X., Yamamoto T., Newman J.W., et al.  

Soluble epoxide hydrolase inhibition protects 
the kidney from hypertension-induced 

damage.  J Am Soc Nephrol. 2004; 15: 
1244-53. 

20. Calviello G., Palozza P., Piccioni E., et al.  

Dietary supplementation with 
eicosapentaenoic and docosahexanoic acid 

inhibits growth of morris hepatocarcinoma 
3924a in rats:  effects on proliferation and 

apoptosis.  Int J Cancer 1998; 75: 699-705. 
21. Lai P.B., Ross J.A., Fearon K.C., et al.  Cell 

cycle arrest and induction of apoptosis in 

pancreatic cancer cells exposed to 
eicosapentaenoic acid in vitro.  Br J Cancer 

1996; 74: 1375-1383. 
22. Jumpsen J., Clandinin M.T.  Brain 

development:  relationship to dietary lipid 

and lipid metabolism.  Champaign, IL:  AOCS 
Press; 1997. 

23. Richardson A.J., Puri B.K.  A randomized 
double-blind, placebo-controlled study of 

the effects of supplementation with highly 
unsaturated fatty acids on ADHD-related 

symptoms in children with specific learning 

difficulties.  Prog Neuro-Psychoparm Biol 
Psychiatry 2002; 26: 233-239. 

24. Vancassel S., Durand G., Barthelemy C., et 
al.  Plasma fatty acid levels in autistic 

children.  Prostaglandins Leukot Essent 

Fatty Acids 2001; 65: 1-7. 
25. Assies J., Lieverse R., Vreken P., et al.  

Significantly reduced docosahexaenoic and 
docosapentaenoic acid concentrations in 

erythrocyte membranes from schizophrenic 

patients compared with a carefully matched 
control group.  Biol Psychiatry 2001; 49: 

210-522. 
26. Hamazaki t., Sawazaki S., Itomura M., et al.  

Effect of docosahexaenoic acid on hostility.  
World Rev Nutr Diet 2001; 88: 47-52. 

27. Mamalakis G., Kafatos A., Tornaritis M., 

Alevizos B.  Anxiety and adipose essential 
fatty acid precursosrs for prostaglandin E1 

and E2.  J Am Coll Nutr. 1998; 17:239-243. 
28.  Stoll A.L., Locke C.A., arangell L.B., Severus 

W.E.  Omega-3 fatty acids and bipolar 

disorder:  a review.  Prostaglandins Leukot 
Essent Fatty Acids 1999; 60: 329-337.  

29. Lim G.P., Calon F., Morihara T., et al.  A diet 
enriched with the omega-3 fatty acid 

docosahexaenoic acid reduces amyloid 
burden in aged Alzheimer mouse model. J 

Neurosci 2005; 25: 3032-3040.  

30. Hashimoto M., Tanabe Y., Fujii Y., et al.  
Chronic administration of docosahexaenoic 

acid ameliorates the impairment of spatial 



5 

 

cognition learning ability in amyloid beta-

infused rats.  J Nutr 2005; 135: 549-555.   
31. Lukiw W.J., Cui J.G., Marcheselli V.L., et al.  

A role for docosahexaenoic acid-derived 
neuroprotection D1 in neural cell survival 

and Alzheimer disease.  J Clin Invest 2005; 

115: 2774-2783. 
32. Kim H.Y., Akbar M., Lau A., Edsall L.  

Inhibition of neuronal apoptosis by 
docosahexaenoic acid (22:6n-3).  Role of 

phosphatidylserine in antiapoptotic effect.  J 
Biol Chem. 2000; 275: 35215-35223. 

33. Holman R.T.  The slow discovery of the 

importance of n-3 essential fatty acids in 
human health.  J Nutr. 1998; 128: 427S-

433S.  Logon A.C.  Neurobehavioral aspects 
of omega-3 fatty acids:  possible 

mechanisms and therapeutic value in major 

depression.  Altern Med Rev. 2003; 8(4): 
410-425. 

34. Edwards R., Peet M., Shay J., et al.  
Depletion of docosahexaenoic acid in red 

blood cell membranes of depressive 
patients.  Biochem Soc Trans. 1998; 26: 

S142. 

35. Storlien L.H., Higgens J.A., Thomas T.C., et 
al.  Diet consumption and insulin action in 

animal models.  Br J Nutr. 2000; 83: S85-90.  
36. Storlien L.H., Kraegen W.E., Chrisholm D.J., 

et al.  Fish oil prevents insulin resistance 

induced by high fat feeding in rats.  Science 
1987; 237: 885-888. 

37. Mickleborough T.D.  Omega-3 
polyunsaturated fatty acids in physical 

performance optimization.   International 

Journal of Sport Nutrition and Exercise 
Metabolism 2013; 23: 83-96. 

38. Balbas G.M., Regana M.S., Millet P.U.  Study 
on the use of omega-3 fatty acids as a 

therapeutic supplement in treatment of 
psoriasis.  Clinical Cosmetic and 

Investigational Dermatology, 17 May 2011; 

4:73-77. 
39. Hitch J.M., Greenburg B.G.  Adolescent acne 

and dietary iodine.  Arch Dermatol. 1961; 
84:898-911. 

40. Labadarios D., Cilliers J., Visser L., van 

Stuijvenberg M.E., Shephard G.S., Wium D. 
et al.   Vitamin A in acne vulgaris.  Clin Exp 

Dermatol 1987; 12: 432-6. 
41. Rubin M.G., Kim K., Logan A.C.  Acne 

vulgaris, mental health and omega-3 fatty 
acids:  a report of cases.  Lipids in Health 

and Disease 2008; 7: 36. 

42. McCusker M.M., Grant-Kels J.M.  Healing 
fats of the skin:  the structural and 

immunologic roles of the omega-6 and 
omega-3 fatty acids.  Clin Dermatol. 2010; 

28(4): 440-51. 

43. Nabavi S.F., Bilotto S., Russo G.L., Orhan 
I.E., Habtemariam S., Daglia M., Devi K.P., 

Loizzo M.R., Tundis R., Nabavi S.M.  Omega-
3 polyunsaturated fatty acids and cancer:  

lessons learned from clinical trials.  Cancer 
Metastasis Rev. Sept 2015; 34(3):  359-80. 

44. Jing K., Wu T., Lim K.  Omega-3 

polyunsaturated fatty acids and cancer.  
Anticancer Agents Med Chem.  Oct 2013; 

13(8):  1162-77. 
45. Miyake Y., Tanaka Y., Sasaki S., Arakawa M.  

Polyunsaturated fatty acid intake and 

prevalence of eczema and 
rhinoconjunctivitis in Japanese children:  the 

Ryukyus Child Health Study.  2011; BMC 
Public Health 11: 358. 

46. Micronutrient Information Centre, Linus 

Planus Institute, Oregon State University.  
Essential fatty acids and skin health.  

http://lpi.oregonstate.edu/mic/micronutrien
ts-health/skin-health/nutrient-

index/essential fatty-acids. 

 


