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Abstract
Essential fatty acids are lipids that cannot be synthesized by the organism, but must be provided by diet. The two most 

important fatty acid classes are omega-3 and omega-6 polyunsaturated fatty acids. The importance of the beneficial effects 
of omega-3 fatty acids has been demonstrated by many studies that support their role as nutrients, as well as their beneficial 
protective and prophylactic role. Omega-3 fatty acids contain substances – eicosanoids, with multiple effects on the body 
functions. They are used for therapeutic purposes in mental diseases; cardiovascular diseases; inflammatory diseases; autoim-
mune diseases; herpes; multiple sclerosis; psoriasis, dermatitis, diabetes, cancer, arthritis, gout, allergies; weight loss. Studies 
on  omega-3 PUFA and physical activity in animals or human subjects have shown contradictory effects: favorable and unfa-
vorable. Different studies have evidenced contradictory data regarding the influence of dietary supplementation with omega-3 
PUFA on the O/AO balance during physical exercise.
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Rezumat
Acizii graşi esenţiali sunt lipide care nu pot fi sintetizate de organism, dar trebuie asigurate prin dietă. Două clase de acizi 

graşi sunt mai importate – acizii graşi polinesaturaţi omega 3 şi omega 6. Importanţa efectelor benefice ale acizilor graşi omega 
3 a fost demonstrată de numeroase studii care pledează pentru necesitatea lor ca nutrienţi şi rolul lor benefic protector şi pro-
filactic. Acizii graşi omega 3 conţin substanţe – eicosanoizi, cu efecte multiple asupra funcţiilor organismului. Sunt utilizaţi în 
scop terapeutic în boli psihice; boli cardiovasculare; boli inflamatorii; boli autoimune; herpes; scleroză multiplă; psoriazis, der-
matite, diabet, cancer, artrite, gută, alergii; scădere în greutate. Studiile privind AGPN omega 3 şi activitatea fizică, pe animale 
sau subiecţi umani, au arătat efecte contradictorii: favorabile şi nefavorabile. Diferite studii au evidenţiat date contradictorii 
privind influenţa suplimentării dietei cu AGPN omega 3 asupra balanţei O/AO în efortul fizic.

Cuvinte cheie: acizi graşi omega 3, alimentaţie, sănătate. 
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General considerations
Essential fatty acids (EFAs) are lipids that cannot be 

synthesized by the organism, but must be provided by diet. 
They have a hydrocarbon chain of variable length with 
double bonds. The position of the first double bond (omega) 
differentiates omega-3 from omega-6 polyunsaturated fatty 
acids (Dobreanu 2010). Of these, two classes are more 
important – omega polyunsaturated fatty acids (PUFA):

-	 Class n=3 (C18:3): α-linolenic acid (ALA), 
eicosapentaenoic acid (EPA), docohexaenoic acid (DHA) 

-	 Class n=6 (C18:2): linoleic acid (LA), cis-linoleic acid 
(cis LA), γ-linoleic acid (GLA) 

Omega-3 PUFA sources are present in phospholipids 
in marine animals, lower animals, cold water fish, trout, 
sardine, salmon, tuna, herring, anchovy, black cod, shrimp 
and fish oil, as well as in green leaf plants, linen seeds, 
canola seeds, walnuts, peanuts, soybeans, purslane, nuts, 
almonds.

Omega-6 PUFA sources are of plant origin: corn, 
soybean, saffron, sunflower, safflower, canola oil.

Current diet provides a low omega-3 EFA intake. 
The ratio between omega-6 EFAs/omega-3 EFAs has 
changed from 2/1 to about 30/1 over the past 100-150 
years (Lieberman & Bruning, 2005; Simopoulos,  2002; 
Goldman et al., 2009; Wylde, 2013). 

The importance of the beneficial effects of omega-3 
fatty acids and of their deficiency in diet has been 
demonstrated by many studies that support their role as 
nutrients, as well as their fundamental although short-
term role, through consumption in the form of fish oil in 
particular, for the replacement of excessive omega-6 fatty 
acid amounts, which are extremely harmful (Wylde, 2013).

Action mechanisms 
A number of studies in rodent models have monitored 

the action mechanisms of the administration of omega-3 
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c)	 Systemic effects: hypotension; regulation of 
heart rate; restoration of the elasticity of arteries in the 
elderly; antiinflammatory, antimicrobial, antiviral effects; 
antiallergic effects; antitumoral effects; consolidation of 
the immune system.

Therapeutic uses of omega-3 fatty acids
(systematization according to Goldman et al., 2009; 
Lieberman & Bruning, 2005; Zamaria, 2004; Wylde, 2013)

a)	 mental diseases: depression, schizophrenia, manic-
depressive disorders, dyslexia, hyperactivity disorders, 
aggressiveness in children, behavioral disorders (Bondi et 
al., 2014; DeMar et al., 2006; Gama et al., 2012; McNamara 
& Strawn et al., 2013; Song et al., 2009);

b)	 cardiovascular diseases: atherosclerosis, reduction 
of CVA and heart attack risk;

c)	 inflammatory diseases;
d)	 autoimmune diseases: herpes, multiple sclerosis;
e)	 psoriasis, dermatitis, diabetes, breast cancer, colon 

cancer, lung cancer, arthritis, gout, allergies;
f)	 weight loss. 

Omega-3 fatty acids and physical exercise
Studies on omega-3 PUFA, administered to animals 

or human subjects, have shown contradictory effects: 
favorable and unfavorable (Ayre & Hulbert, 1997; Huffman  
et al., 2004).

Different studies have evidenced contradictory data 
regarding the influence of dietary supplementation with 
omega-3 PUFA on the O/AO balance during physical 
exercise in rats, some of which showing the AO effect, 
others the PO effect. The effect might depend on the 
PUFA dose, the omega-6/omega-3 ratio, and the vitamin E 
amount in relation to the ingested PUFA amount (García-
Alonso et al., 2012; Belviranlı et al., 2012).

Recent studies regarding dietary supplementation with 
omega-3 PUFA have demonstrated effects on the aerobic 
exercise capacity, serum and tissue redox homeostasis, 
blood lipid metabolism changes and histopathological 
changes in the myocardium and encephalon occurring 
during physical exercise (Bulduş et al., 2012). The results 
have shown the energogenic and antioxidant effect under 
exercise conditions, the increase of aerobic exercise 
capacity and antioxidant defense, for the improvement of 
performance (Bulduş et al., 2012).

Conclusions
1)	 The increased intake of omega 3 fatty acids through 

proper nutrition has a beneficial role, protective and 
preventive, for the physical and mental health. 

2)	 The dietary supplementation with omega-3 fatty 
acids may help increase the exercise aerobic capacity and 
the performances.
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polyunsaturated fatty acids (n-3 PUFA) regarding their 
protective effect by:

-	 influencing of the oxidant/antioxidant balance indica-
tors in the brain, the striated bodies, the hippocampus, the 
prefrontal cortex, the hypothalamus (Sarsilmaz et al., 2003; 
Songur et al., 2004; Ozyurt et al., 2007; Yu et al., 2013);

-	 impairment of the Na+K+ATP-ase pump in the 
sarcolemma (Turner et al., 2003);

-	 influencing of serotoninergic, cannabinoid and 
GABAergic receptors in the hippocampus and the 
hypothalamus (Yu et al., 2013), of prefrontal serotoninergic 
receptors (du Bois et al., 2006);

-	 influencing of cerebral neurotrophic factors in the 
prefrontal cortex, hippocampus and striated bodies (Gama 
et al., 2012);

-	 protection against neurodegeneration, modulation of 
synaptic plasticity (Kawashima et al., 2010);

-	 antagonizing / activation of inositol triphosphate/
protein kinase signal transduction pathways (Mc Namara 
& Strawn, 2013); 

-	 alteration of neurotransmission systems and of neural 
membrane phospholipid composition (Du Bois et al., 2005);

-	 influencing of astrocytes, oligodendroglia and 
neurons (Katz et al., 2007).

Other studies have monitored the effects of dietary 
omega-3 polyunsaturated fatty acid deficiency as a risk 
factor through the influence on dopamine, at the level of 
striated bodies (Bondi et al., 2014), and the impairment 
of synapses, neuritogenesis, mitochondrial functions, 
exocytosis, endocytosis, the role of clathrin (English et al., 
2013).

The results obtained evidenced the beneficial protective 
and prophylactic role of omega-3 PUFA (Bondi et al., 2014; 
Gama et al., 2012; Kim et al., 2012; Ozyurt et al., 2007; Mc 
Namara, 2006; Horrobin et al., 2002) in schizophrenia.

Effects of omega-3 PUFA 
Omega-3 fatty acids contain substances – eicosanoids, 

with multiple effects on the body functions (systematization 
according to du Bois et al., 205; Garcia-Alonso et al., 2012; 
Goldman et al., 2009; Horrobin et al., 2002; Lieberman & 
Bruning, 2005; Wylde, 2013).

a)	 Cell functions
-	 structure of cell membranes: affinity for phospho-

lipids; they can replace linoleic and arachidonic acid in 
some phospholipids (phosphatidylcholine);

-	 redistribution of n-6 PUFA from the phospholipid 
fraction in cholesterol esters and triglycerides;

-	 activation of intracellular metabolic processes;
-	 activation of antioxidant enzymes (antioxidant role);
-	 intracellular communication (chemical messengers);
-	 release of arachidonic acid, biosynthesis of 

prostaglandins and thromboxanes;
-	 platelet antiaggregants;
-	 inhibition of the increase in intracellular Ca2+ 

concentration;
-	 inhibition of neutrophil chemotaxis;
-	 antimitogen for epithelial and macrophage cells
b)	 Blood effects: anticoagulant; antifibrinolytic; 

decrease of triglycerides; increase of HDL-cholesterol.
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