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Cardiovascular diseases (CVDs) remain one of the unbeatable 
challenges to human in developing countries. Despite the knowl-
edge of prevalent risk factors and therapeutic advancement in the 
management of CVDs, a worldwide recommendation about the di-
etary modifications has not yet been established. Research during 
the last few decades concluded the significant role of fatty acids such 
as saturated fatty acids (SFA), trans fatty acids (TFA) and polyun-
saturated fatty acids (PUFS) in the pathophysiology of CVDs.  While 
SFA and TFA are present in fried food, PUFA is present naturally in 
vegetable oils/animal fat. Fatty fish is the richest sources of omega-3 
fatty acids, eicosapentaenoic acid (EPA; 20:5) and docosahexaenoic 
acid (DHA; 22:6). Potential beneficial effects of fish oil containing 
EPA and DHA against cancer, autoimmune diseases and neurode-
generative diseases were experimentally proved as well. But the 
beneficial effects in large population based clinical trials are scant. 
Nevertheless, the mixed responses produced in many clinical trials, 
a uniform dietary recommendation which can render beneficial ef-
fect against chronic inflammatory disease including CVD has not yet 
been derived. Hence there is great paucity for well-designed trials 
across the world.

The fatty acids such as SFA and TFA were associated with forma-
tion and progression of CVDs. Population-based cohort study in the 
Norwegian population supports that TFAs intake increases the risk 
of coronary heart disease (CHD) and sudden cardiac death [1].  Re-
placing the TFAs with PUFA could reduce the event up to 39% [2]. 
Despite the experimental evidences, no conclusive clinical evidences 
were obtained so far to support the association of high intake of SFA 
and incidence of CHD [3]. However, based on large randomized trials 
a permanent reduction or replacement of dietary saturated fats with 
unsaturated fats is suggested [4]. 

Association of TFAs and SFAs with CVDs can be ascribed to the 
endothelial dysfunction resulting from an increased synthesis of 
soluble cell adhesion molecules which can favour the formation of 

atherosclerosis [5].  Furthermore, increase in dietary SFAs, choles-
terol or TFAs can increase the production of interleukin (IL)-6 and 
tumour necrosis factor-alpha (TNF-α). These pro-inflammatory 
cytokines can either induce inflammation or interfere in the ac-
tivity of desaturases. Such decreased activity of desaturases will 
result in the poor conversion of essential fatty acids, linoleic acid 
or alpha-linolenic acid to higher PUFA such as arachidonic acid 
(ARA)/EPA/DHA [6]. In addition to the increased pro-inflammato-
ry mediators, TFAs can release the C-reactive protein and soluble 
tumour necrosis factor receptor 2. Both can augment the progres-
sion of atherosclerosis. 

The association of omega-6 PUFA such as ARA with the CVD can 
probably due to the pro-atherogenic effect of excess eicosanoids 
(prostaglandin F-2alpha, thromboxane-A2 and leukotiene-B4, -C4, 
-D4 and E4) produced from the cyclooxygenase -2 or lipoxygenase 
pathway. Epidemiological studies in the native population of Neth-
erlands, Canada, Alaska and Eskimos in Greenland established the 
beneficial protective effect of high consumption of fish/sea food 
against CVD [7].  Most of the studies in the Asian region were con-
ducted in Japanese population that emphasized an increased con-
sumption of fish associated with a profound decrease in the inci-
dence of CVDs [8,9]. The mortality rate from CVD was found lower 
in those consuming ≥3 servings of sea food/week in Japanese 
population [10]. Further, it can be concluded that the protection 
against CVD is better in people who consume moderate amount i.e. 
1 - 2 servings of sea food/week, than those of little or no sea food 
intake. A cross-sectional study in Chinese population found lower 
serum concentration of omega-3 fatty acids in CHD patients than 
patients with cardiovascular risk factors [11]. 

The main properties of EPA and DHA (1:1.2 ratio) beneficial 
against CVDs are antiarrhythmic, anti-inflammatory, antioxidant 
and antihypertensive among others. These effects are mediated 
through the down regulation of nuclear factor–kappa B and pro-
inflammatory cytokines gene expression in mononuclear blood 
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cells. They can inhibit various signalling pathways including cal-
cium-calmodulin-dependent protein kinase II in cardiomyocytes 
which may contribute to the antiarrhythmic effect. They are effective 
in lowering the triacyl glycerol level (at 4 g/day) by inhibiting the 
lipogenesis in hepatocytes. Presence of vitamins, high-quality pro-
tein and other essential nutrients in fish and seafood can also con-
tribute the anti-atherogenic effects. Fish protein provides arginine 
for endothelial nitric oxide synthase to produce nitric oxide in endo-
thelial cells which cause vascular relaxation and lowering of blood 
pressure. However, the effect of omega-3 fatty acids on the serum 
cholesterol level is debatable.

Despite the experimental evidences, many clinical trials and me-
ta-analysis conducted on omega-3 fatty acids (EPA and DHA) during 
the last decade suggested a mixed response against CVD protection. 
The major reasons for such inconsistent results were analysed to be 
variation of relative EPA/DHA ratio, population heterogeneity for 
metabolizing the omega-3 fatty acids, other co-morbidities that in-
crease the risk for CVD in the cohort selected for the trials or interac-
tion of omega-3 fatty acids with drugs used in the management of 
CVD. Furthermore, certain pit falls that encrypted in the trials such 
as similarities in the consumption placebo (e.g. olive oil), consump-
tion of fish meal in both treated and control groups, lack of long term 
follow-up of the study or short duration of the study with supple-
mentation of low doses of omega-3 fatty acid were also needing to be 
considered.  Nevertheless, the results, American Heart Association in 
their class II recommendation list suggest 2 fishy meals/week for the 
beneficial effect [12]. The cut off values of risk factors such as triacyl 
glycerol, total cholesterol and blood pressure are not available in dif-
ferent populations may hamper the CVD management. No previous 
studies could establish the beneficial serum/plasma or RBC mem-
brane phospholipid level of omega-3 fatty acid in population during 
their supplementation. The prevalent risk factors of CVD are found 
varying among populations even among urban verses rural; the need 
for well-designed clinical trials in CVD patients using omega-3 fatty 
acid alone and in combination with the conventional cardiovascular 
drugs with monitoring the plasma or RBC level of omega-3 fatty acid 
is warranted.    

1. Laake I., et al. “A prospective study of intake of trans-fatty acids 
from ruminant fat, partially hydrogenated vegetable oils, and 
marine oils and mortality from CVD”. British Journal of Nutrition 
108.4 (2012): 743-754.  

2. Mozaffarian D., et al. “Consumption of trans fats and estimated 
effects on coronary heart disease in Iran”. European Journal of 
Clinical Nutrition 61.8 (2007): 1004-1010.

Bibliography

3. Virtanen J.K., et al. “Dietary fatty acids and risk of coronary 
heart disease in men: the Kuopio Ischemic Heart Disease Risk 
Factor Study”. Arteriosclerosis Thrombosis and Vascular Biol-
ogy 34.12 (2014): 2679-2687.

4. Hooper L., et al. “Reduction in saturated fat intake for cardio-
vascular disease”. Cochrane Database of Systematic Reviews 6 
(2015): CD011737.

5. Lopez-Garcia E., et al. “Consumption of trans fatty acids is re-
lated to plasma biomarkers of inflammation and endothelial 
dysfunction”. Journal of Nutrition 135.3 (2005): 562-566.

6. Das UN. “Arachidonic acid in health and disease with focus on 
hypertension and diabetes mellitus: A review”. Journal of Ad-
vanced Research 11 (2018): 43-55.

7. Bang HO., et al. “Plasma lipid and lipoprotein pattern in Green-
landic west-coast eskimos”. Lancet 1 (1971): 1143-1145.

8. Iso H., et al. “Intake of fish and n3 fatty acids and risk of coro-
nary heart disease among Japanese: the Japan Public Health 
Center-Based (JPHC) Study Cohort I”. Circulation 113.2 
(2006): 195-202.

9. Yamagishi K., et al. “Japan Collaborative Cohort Study for 
Evaluation of Cancer Risk Study Group. (Japan Collaborative 
Cohort Study for Evaluation of Cancer Risk) Study”. Journal of 
American College of Cardiology 52 (2008): 988-996. 

10. Marik PE and Varon J. “Omega-3 dietary supplements and the 
risk of cardiovascular events: a systematic review”. Clinical 
Cardiology 32.7 (2009): 365-372. 

11. Patterson AC, et al. “Omega-3 polyunsaturated fatty acid blood 
biomarkers increase linearly in men and women after tightly 
controlled intakes of 0.25, 0.5, and 1 g/d of EPA + DHA”. Nutri-
tion Research 35.12 (2015): 1040-1051.

12. Mosca L., et al. “Effectiveness-based guidelines for the pre-
vention of cardiovascular disease in women-2011 update: a 
guideline from the American Heart Association”. Journal of 
American College of Cardiology 57 (2011): 1404-1423.

Citation: Ajith TA. “Omega-3 Fatty Acids in Cardiovascular Diseases: Need for Well Designed Clinical Trials in Different Population”.  Acta Scientific  
Medical Sciences 2.6 (2018): 01-02.

https://www.ncbi.nlm.nih.gov/pubmed/22059639
https://www.ncbi.nlm.nih.gov/pubmed/22059639
https://www.ncbi.nlm.nih.gov/pubmed/22059639
https://www.ncbi.nlm.nih.gov/pubmed/22059639
https://www.ncbi.nlm.nih.gov/pubmed/17268422
https://www.ncbi.nlm.nih.gov/pubmed/17268422
https://www.ncbi.nlm.nih.gov/pubmed/17268422
https://www.ncbi.nlm.nih.gov/pubmed/25256234
https://www.ncbi.nlm.nih.gov/pubmed/25256234
https://www.ncbi.nlm.nih.gov/pubmed/25256234
https://www.ncbi.nlm.nih.gov/pubmed/25256234
https://www.ncbi.nlm.nih.gov/pubmed/26068959
https://www.ncbi.nlm.nih.gov/pubmed/26068959
https://www.ncbi.nlm.nih.gov/pubmed/26068959
https://www.ncbi.nlm.nih.gov/pubmed/15735094
https://www.ncbi.nlm.nih.gov/pubmed/15735094
https://www.ncbi.nlm.nih.gov/pubmed/15735094
https://www.sciencedirect.com/science/article/pii/S2090123218300122
https://www.sciencedirect.com/science/article/pii/S2090123218300122
https://www.sciencedirect.com/science/article/pii/S2090123218300122
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736%2871%2991658-8/abstract
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736%2871%2991658-8/abstract
https://www.ncbi.nlm.nih.gov/pubmed/16401768
https://www.ncbi.nlm.nih.gov/pubmed/16401768
https://www.ncbi.nlm.nih.gov/pubmed/16401768
https://www.ncbi.nlm.nih.gov/pubmed/16401768
https://www.ncbi.nlm.nih.gov/pubmed/19609891
https://www.ncbi.nlm.nih.gov/pubmed/19609891
https://www.ncbi.nlm.nih.gov/pubmed/19609891
https://www.ncbi.nlm.nih.gov/pubmed/26500082
https://www.ncbi.nlm.nih.gov/pubmed/26500082
https://www.ncbi.nlm.nih.gov/pubmed/26500082
https://www.ncbi.nlm.nih.gov/pubmed/26500082
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3182143/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3182143/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3182143/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3182143/

	_GoBack
	_GoBack

