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ABSTRACT

Depression is a mental disorder with long-term sadness, loss of interest in activities, and low energy. This led researchers to focus on
nutritional factors, including omega-3 polyunsaturated fatty acids (PUFA) known as a complementary approach for managing depression.
Omega-3, particularly eicosapentaenoic acid (EPA) and docosahexaenoic acid (DHA), can improve mood through interconnected
pathways, such as reducing brain inflammation (by lowering arachidonic acid (AA) in cell membranes, which produces inflammatory
chemicals), reducing oxidative stress, and supporting neurotransmitter function. Clinical trials, as shown in meta-analyses, indicate that
a 1-2 g daily dose of omega-3, especially with 60% EPA, yields good results in lowering depressive symptoms when combined with
antidepressants. Results are particularly high for patients with inflammatory markers present in the brain. However, outcomes are not
consistent due to differences in dosages, trial design, and formulation. Collectively, omega-3s show effective, low-risk, evidence-based

adjuncts in depression management but with a combination of antidepressants.
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Introduction

Depression stands as a primary contributor to disability worldwide, which
is a severe condition that affects the quality of life. Approximately 350
million people are affected worldwide; about 4.3% of the economic burden
of the world population rises and continues to rise [l]. Not only
individually, but it affects families, communities, social circles, and overall
economic productivity [2,17]. Most of the depression cases begin from
childhood to adulthood. According to research, about 25% of teenagers are
experiencing depression episodes. In pre-adulthood, depressive episodes
often predict challenges in their relationships, academics, career, low
quality life. It increases the chances of self-harm and suicide [2]. According
to WHO, currently 280 million people are suffering from depression, of
whom 75% don’t get treatment and who belong to low- or middle-income
countries [3].

Omega-3 fatty acids have all three essential amino acids, such as EPA, DHA
and ALA, which have multiple double bonds [4]. These are well known for
their therapeutic potential in treating depression and other mental disorders.
About 50-60% of the human brain is made of lipids, of which 35% is
omega-3 PUFA. More than 40% of the brain neural tissues have DHA.
Rapid accumulation of DHA occurs in the brain in the last stage of
pregnancy and the first 18 months of the newborn [5]. Existing evidence
shows that omega-3 PUFA can exert an antidepressant effect while
preserving the blood-brain barrier [6].

Lifestyle interventions have the potential to be used as an alternative to
pharmacotherapy. Omega-3 supplementation is already frequently tested in
adults and has shown significant good results in reducing depression. The
primary aim is to investigate the effect of PUFA in treating depression. The
second aim is to explore the PUFA effect on cognitive functions. However,
the evidence have limitations. Study results are inconsistent due to the
variety in dosage of EPA and DHA and the duration of the treatments,
which makes it difficult to build clinical guidelines [7].

Omega-3 and brain function:

DHA have 22 carbon atoms long chain PUFA consist of six cis double
bonds and a terminal carboxyl moiety. In mammals diet, a high amount of
DHA is present, especially in seafood like krill oil and fatty fish. Another
good source is breast milk; DHA can be synthesized from ALA in a massive
amount, with around 0.5% of the total DHA amount being the conversion
rate in humans [8]. Various sources of omega-3 are available;
predominantly EPA and DHA are present in oily fish in cold water,
considered a good source [9].

Basically, omega-3 fatty acids keep the cell membrane flexible, maintaining
membrane fluidity, which make easy for serotonin and dopamine to send
and receive signals and bind properly with their receptors. As serotonin is
responsible for feeling good and dopamine is responsible for pleasure and
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motivation, impaired signaling in these, while low omega-3 fatty acids, will
disturb membrane fluidity and make signaling difficult. It is linked with
contributing to depression symptoms [10].

Omega-3 PUFA is considered a preventive measure for depression and also
works well in its treatment due to its anti-inflammatory properties [18]. In
omega-3 PUFA, there are particularly EPA and DHA, well-known for
having anti-inflammatory properties; these two are most valuable in
managing depression. Basically, in our diet, omega-3 goes into our cell
membrane where it replaces arachidonic acid (AA), which is an
inflammatory compound. AA is later converted into substances like
prostaglandins, thromboxanes, and leukotrienes [11]. These substances
cause inflammation in the body when omega-3 takes the place of AA in the
cell membrane, so fewer inflammatory compounds will be produced, and
less inflammation will occur. Furthermore, it not only replaces the raw
material of inflammation, but it also helps the body to make molecules like
protectines, marisines and resolvins, which is known as pro-resolvers.
These pro-resolvers help in eliminating the already existing inflammation
in the body in three way first it blocks all the inflammatory substances to
release, stop the cells from rushing to the inflammatory site, and help in
clearing away all the debris from the inflammatory site [11].

Mechanism: how omega-3 fatty acids influence mood

By consuming omega-3 fatty acid there is an effective decrease in
depression due to its anti-inflammatory and neuroprotective properties that
improve individuals both mental and emotional health [12,18]. There are
four brain chemicals which is regulated by omega-3 PUFA, like serotonin
(a feel-good chemical play role in emotion and calmness), Dopamine (helps
in regulating motivation, pleasure, and reward), norepinephrine (an
alertness and stress hormone), and endocannabinoids (a female hormone
that regulates mood and stress). Omega-3 fatty acids regulate the cell
membrane fluidity, which allows serotonin and dopamine to bind with the
receptors. If there is low omega-3 fatty acid, then cell membrane fluidity
will be disturbed, and there will be no binding with receptors, with worse
symptoms of depression [10]. EPA and DHA act as an antidepressant by
biological pathways interconnection which links biological biomarkers to
cellular processes and clinical outcomes [12].

Key roles of omega-3 makes brain signaling smoother: omega-3 maintains
the cell membrane fluidity, makes it function properly, and binds the
receptors. Specifically serotonin and dopamine systems. Anti-inflammatory
action: lowers the inflammatory markers; it also reduce microgilla
overactivation, which play major role in depression. Reduce oxidative
stress: omega-3s neutralize reactive oxidative species, which are harmful
molecules, making the body’s natural antioxidative system stronger, so no
oxidative damage will occur to brain cells [12].

Clinical evidences:

27

https://biologicaltimes.com/



https://biologicaltimes.com/

b Biological Times

Volume No.5 | IssueNo.8 | Pages27-28

Five observational studies has done that noted the omega-3 supplementation
reduces the symptoms of depression. Most effective is EPA
supplementation in subgroup analysis, reducing symptoms with severe to
moderate depression [13]. According to another study, the higher dose of
EPA lg/day is very effective in reducing depressive disorder with high
levels of inflammatory markers and cardiac disease. Omega-3
supplementation has high potential benefits in cognitive, mood, and
metabolic function [14].

In older adults, according to a meta-analysis in randomized control trails
shows result in, omega-3 supplementation has a great effect on cognitive
performance. But some other studies show great synaptic effects. There are
also some studies that show no effect of omega-3 PUFA [9]. In children,
low erythrocyte DHA is found in recent neuroimaging with is related to the
reduce function connectivity with the prefrontal network. Some studies
show omega-3 PUFA high affiency in depression influenced with its dosage
and proportion of EPA and DHA, their ratio should be 3:1 or 2:1 of EPA
and 1g/day or 2g/day for DHA is more effective [15].

Over the past 20 years, research has focused on omega-3 PUFA on
depression, bipolar disorder, and other disorders. It is proven that 60% of
EPA of total omega-3 works better than DHA. The results are more
effective when EPA is combined with antidepressants. Without
antidepressants alone, omega-3 just gives anti-inflammatory results. It
matters what you are taking alongside of supplements [13].

Conclusion

In this article, we have focused on the effects of omega-3 PUFA on treating
depression. It manages depression symptoms through interconnected
pathways like supporting neurotransmitter functions, reducing brain
inflammation, and reducing oxidation reactions. It is proven by experiments
over two decades that omega-3 have EPA and DHA, most particularly
effective one is EPA. Different studies use different ratios of EPA and
DHA. The most effective way is to use 1g or 2g of DHA with an EPA ratio
of 2:1 or 3:1. It only works well with antidepressants. We can’t replace
antidepressants with omega-3 supplements, but it can make the symptoms
less severe. These supplements are effective in severe to moderate
depression in adults and children. The research gap is omega-3 supplement
dosage and its proportion in treating depression.

We need more standardized clinical trials on a larger scale to identify what
dose for which patient would be suitable in the long term. But in the future,
as research advances, more personalized treatment and inflammation-
informed treatment approaches will be used. Omega-3 fatty acids have
potential for evidence-based treatment in routine treatment care, in
combination with professional treatment rather than replacing it.
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