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Introduction
In view of the high omega-3 fatty acids content 

of the brain, it is evident that these fats are involved 
in brain biochemistry, physiology and functioning; 
and thus in some neuropsychiatric diseases and in 
the cognitive decline of ageing. Though omega-3 
fatty acids  appear effective in the prevention of 
stress, their role as regulator of mood and of libido 
is a matter for discussion pending experimental 
proof in animal and human models. Dietary ome-
ga-3 fatty acids play a role in the prevention of 
some disorders including depression, as well as in 
dementia, particularly Alzheimer’s disease. Their 
direct role in major depression, bipolar disorder 
(manic-depressive disease) and schizophrenia is 
not yet established. The role of omega-3 fatty acids  
in certain diseases such as dyslexia and autism is 
suggested. Indeed, the insufficient dietary supply 
of omega-3 fatty acids in today’s French and occi-
dental diet raises the problem of how to correct di-
etary habits so that the consumer will select foods 
that are genuinely rich in omega-3/ the omega-3 
family ; mainly rapeseed, (canola) and walnut oils 
on one hand and fatty fish.[1] Omega-3 Fatty Ac-
ids are polyunsaturated fatty acids (PUFA) with a 
double bond (C=C) starting after the third carbon 

atom from the end of the carbon chain. The fatty 
acids have two ends-the acid (COOH) end and the 
methyl (CH3) end. The location of the first double 
bond is counted from the methyl end, which is also 
known as the omega (ω) end or the n end.

They are further classified into three groups on 
the basis of their chemical structure: omega-3 (n-3), 
omega-6 (n-6) and omega-9 (n-9), where the first dou-
ble bond is located 3, 6, or 9 carbons from the methyl 
end of the molecule. Some of the potential health ben-
efits of omega-3 fatty acids supplementation are con-
troversial. They are considered essential fatty acids, 
meaning that they cannot be synthesized by the hu-
man body but are vital for normal metabolism. Though 
mammals cannot synthesize omega−3 fatty acids, they 
have a limited ability to form the long-chain omega−3 
fatty acids including eicosapentaenoic acid (EPA, 20 
carbons and 5 double bonds), docosahexaenoic acid 
(DHA, 22 carbons and 6 double bonds) and alfa-li-
nolenic acid (ALA, 18 carbons and 3 double bonds). 
The n-6 PUFA linoleic acid (LA) and the n-3 PUFA a 
linolenic acid (ALA) therefore need to be provided in 
the diet as they are absolutely necessary for numer-
ous processes, including growth, reproduction, vision, 
and brain development.[2,3] There is evidence for an 
adaptive role of the omega -3 fatty acid, docosahex-
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Abstract. In psychology, a state of bodily or mental tension resulting from factors that tend to alter an 
existent equilibrium. Stress is an unavoidable effect of living and is an especially complex phenomenon in 
modern technological society. It has been linked to coronary heart disease, psychosomatic disorders,  and 
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‘stressed’. Stress is not a diagnosis but a process happening over time. Stress is an unavoidable fact of eve-
ryday life and is associated with significant morbidity and even mortality. . In addition to lifestyle consid-
erations – good diet, exercise, meditation, etc.- a number of nutrients and botanicals can provide support for 
stress-related conditions. Nowadays much attention is paid to the omega fatty acids and their beneficiaries 
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aenoic acid (DHA) during stress. Mechanisms of ac-
tion may involve regulation of stress mediators, such 
as the catecholamines and proinflammatory cytokines. 
Prevention of stress-induced aggression and hostility 
were demonstrated in a series of clinical trials.[4]

Stress responses have evolved from the original 
“fight or flight” mechanism, designed to protect from 
imminent physical danger. Chronic exposure to psycho-
logical stress results in chronic engagement of the fight 
or flight mechanism. Physiological changes associated 
with the fight or flight mechanism include increased 
blood pressure, heart rate, and blood sugar. In addition, 
blood tends to be shunted away from the digestive sys-
tem. These effects are associated with overreaction of 
the sympathetic nervous system that ramps up secre-
tionof stress hormones such as cortisol and epinephrine.
[5] The physiological response to stressors occurs in two 
temporally distinct waves. The immediate, ‘first wave’ 
response is initiated within seconds through activation 
of the sympathetic nervous system (SNS) and results in 
rapid accumulation of circulating catecholamines that 
prepare the body for survival. The second wave, or the 
endocrine response to stress involving the HPA axis, 
is slower and results in the release of glucocorticoids 
(primarily cortisol in people, corticosterone in rodents), 
which play a critical role in long-lasting adaptations to 

stressors. The SNS consists of sympatho-neural and 
sympathoadrenomedullary components, which release 
catecholamines from sympathetic nerves and the adre-
nal medulla, respectively.[6]

Highly unsaturated fatty acids with 20 or more 
carbon atoms and three or more double bonds 
(HUFA) are essential components of cellular mem-
branes and can modulate physiological processes, 
including membrane transport, receptor function and 
enzymatic activities. Hence, dietary fatty acids have 
been shown to have marked effects on a variety of 
immunological and haemostatic parameters.[7]

PUFA possess a wide range of cellular functions. 
One of the most important functions is to supply pre-
cursors for the synthesis of eicosanoids, which are 
produced in response to various extracellular stimuli 
by two main types of dioxygenase enzymes: cycloox-
ygenases (COX) and lipoxygenases.[8, 9] Following 
cell stimulation, both arachidonic acid (ARA; 20:4n-6) 
and eicosapentaenoic acid (EPA; 20:5n-3) are released 
from the membrane by the action of phospholipase A2. 
Later these fatty acids are transformed by a range of li-
poxygenases and cyclooxygenases to yield prostaglan-
dins (PG), leukotrienes, lipoxins and other compounds, 
which can modulate several immune functions.[10, 11]

In mammals, certain studies suggest that PG play 

common name Lipid 
name chemical name

Hexadecatrienoic acid (HTA) 16:3 (n-3) all-cis 7,10,13-hexadecatrienoic acid
Alpha-linolenic acid (ALA) 18:3 (n-3) all-cis-9,12,15-octadecatrienoic acid
Stearidonic acid (SDA) 18:4 (n-3) all-cis-6,9,12,15,-octadecatetraenoic acid
Eicosatrienoic acid (ETE) 20:3 (n-3) all-cis-11,14,17-eicosatrienoic acid
Eicosatetraenoic acid (ETA) 20:4 (n-3) all-cis-8,11,14,17-eicosatetraenoic acid
Eicosapentaenoic acid (EPA, 
Timnodonic acid) 20:5 (n-3) all-cis-5,8,11,14,17-eicosapentaenoic acid

Heneicosapentaenoic acid (HPA) 21:5 (n-3) all-cis-6,9,12,15,18-heneicosapentaenoic 
acid

Docosapentaenoic acid (DPA, 
Clupanodonic acid) 22:5 (n-3) all-cis-7,10,13,16,19-docosapentaenoic 

acid
Docosahexaenoic acid (DHA, Cervonic 
acid) 22:6 (n-3) all-cis-4,7,10,13,16,19-docosahexaenoic 

acid

Tetracosapentaenoic acid 24:5 (n-3) all-cis-9,12,15,18,21-tetracosapentaenoic 
acid

Tetracosahexaenoic acid (Nisinic acid) 24:6 (n-3) all-cis-6,9,12,15,18,21-
ttetracosahexaenoic acid

Table 1. Omega-3 Fatty Acids
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an important role in mediating the corticosteroidog-
enic action of adrenocorticotropic hormone (ACTH), 
and thus the role of fatty acids in stress response seems 
to be mediated by the production of eicosanoids.[12]

In a small study, plasma levels of cortisol and 
epinephrine (also typically elevated by stress) were 
measured in seven healthy men exposed to 30 min-
utes of mental stress (math test) before and after three 
weeks of fish oil supplementation (7.2 g daily). At 
baseline, average epinephrine levels were 60.9 and 
89.3 pg/Ml and cortisol levels were 291 and 372 
μmol/L before and after test stress, respectively. Af-
ter three weeks of fish oil supplementation, the corti-
sol spike following test stress was abolished and the 
epinephrine spike significantly blunted.[13] EPA and 
DHA or DHA alone lowers norepinephrine levels in 
healthy non-stressed subjects as well as students ex-
periencing stress from taking exams. [14,15]

The increasing life expectancy in the populations of 
rich countries raises the pressing question of how the 
elderly can maintain their cognitive function. Cogni-
tive decline is characterised by the loss of short-term 
memory due to a progressive impairment of the under-
lying brain cell processes. Age-related brain damage 
has many causes, some of which may be influenced by 
diet. An optimal diet may therefore be a practical way 
of delaying the onset of age-related cognitive decline. 
Nutritional investigations indicate that the ω-3 poyun-
saturated fatty acid (PUFA) content of western diets is 
too low to provide the brain with an optimal supply of 
docosahexaenoic acid (DHA), the main ω-3 PUFA in 
cell membranes. Insufficient brain DHA has been asso-
ciated with memory impairment, emotional disturbanc-
es and altered brain processes in rodents. Human stud-
ies suggest that an adequate dietary intake of ω-3 PUFA 
can slow the age-related cognitive decline and may also 

Figure 1. PUFA possess a wide range of cellular functions
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protect against the risk of senile dementia. However, 
despite the many studies in this domain, the beneficial 
impact of ω-3 PUFA on brain function has only recently 
been linked to specific mechanisms.[16, 17, 18].

This review examines the hypothesis that an opti-
mal brain DHA status, conferred by an adequate ω-3 
PUFA intake, limits age-related brain damage by op-
timizing endogenous brain repair mechanisms. Our 
analysis of the abundant literature indicates that an 
adequate amount of DHA in the brain may limit the 
impact of stress, an important age-aggravating factor, 
and influences the neuronal and astroglial functions 
that govern and protect synaptic transmission. This 
transmission, particularly glutamatergic neurotrans-
mission in the hippocampus, underlies memory for-
mation. The brain DHA status also influences neu-
rogenesis, nested in the hippocampus, which helps 
maintain cognitive function throughout life.

Although there are still gaps in our knowledge of the 
way ω-3 PUFA act, the mechanistic studies reviewed 
here indicate that ω-3 PUFA may be a promising tool 
for preventing age-related brain deterioration.[19]

Depression
Studies have found mixed results as to whether 

taking omega-3 fatty acids can help depression 
symptoms. Several studies have found that people 
who took omega-3 fatty acids in addition to pre-
scription antidepressants had a greater improvement 
in symptoms than those who took antidepressants 
alone. Other studies show that omega-3 fatty acid 
intake helps protect against postpartom depression, 
among other benefits. However, other studies have 
found no benefit.

Studies are also mixed on whether omega-3 fatty 
acids alone have any effect on depression. Depres-
sion is a serious illness and you should not try to treat 
it on your own. See a doctor for help.

Bipolar disorder
In a clinical study of 30 people with bipolar dis-

order, those who took fish oil in addition to stand-
ard prescription treatments for bipolar disorder for 
4 months experienced fewer mood swings and re-
lapse than those who received placebo. But another 4 
month long clinical study treating people with bipo-
lar depression and rapid cycling bipolar disorder did 
not find that EPA helped reduce symptoms.
schizophrenia 

Preliminary clinical evidence suggests that peo-
ple with schizophrenia may have an improvement 
in symptoms when given omega-3 fatty acids. 

However, a recent well designed study concluded 
that EPA supplements are no better than placebo in 
improving symptoms of this condition.

Attention deficit/hyperactivity disorder (ADHD)
Children with attention deficit/hyperactivity disor-

der (ADHD) may have low levels of certain essential 
fatty acids (including EPA and DHA). In a clinical study 
of nearly 100 boys, those with lower levels of omega-3 
fatty acids had more learning and behavioral problems 
(such as temper tantrums and sleep disturbances) than 
boys with normal omega-3 fatty acid levels.

However, studies examining whether omega-3 
fatty acids help improve symptoms of ADHD have 
found mixed results. A few studies have found that 
omega-3 fatty acids helped improve behavioral 
symptoms, but most were not well designed. One 
study that looked at DHA in addition to stimulant 
therapy (standard therapy for ADHD) found no ef-
fect. More research is needed, but eating foods that 
are high in omega-3 fatty acids is a reasonable ap-
proach for someone with ADHD.

cognitive decline
A number of studies show that reduced intake 

of omega-3 fatty acids is associated with increased 
risk of age related cognitive decline or dementia, in-
cluding Alzheimer’s disease. Scientists believe the 
omega-3 fatty acid DHA is protective against Alzhei-
mer’s disease and dementia.

conclusion
In conclusion, our study show that the omega fatty 

acids have a positive effect on the organism against 
stress and that they also reduce the effect of Cortisol. 
Knowing the negative impact of stress on the human 
body and considering the hard life we live in present, 
we believe that it is absolutely necessary the presence 
of omega fatty acids in the daily diet.
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