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From the  early time, fish has been thought to be“brain food” in cultures around the world. Generations of children were 
raised on a daily spoonful of cod liver oil, because smart parents had a general sense that it was “good for you.” Recent 
research has proved this traditional wisdom. One of the most important components in fish oil from fish is DHA. Today, the 
scientific community has come to recognize that important compounds contained in fish oils have profound benefits for 
human brain health, development, and behavior. One of the major building blocks of the brain, the omega-3 fatty acid 
docosahexaenoic acid (DHA) is critical for brain development function and optimal brain health at all ages of life. 
Researchers are now finding that DHA provides brain-boosting benefits in infants and aging adults. Better mind gives 
better life. So the objective of the paper is to review and discuss the effects of DHA on brain development and function 
with enhancement of performance and reduction of neuro-diseases.
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1. INTRODUCTION
From the  early time, fish has been thought to be“brain food” 
in cultures around the world. Generations of children were 
raised on a daily spoonful of cod liver oil, because smart 
parents had a general sense that it was “good for you.” 

Recent research has proved this traditional wisdom[1]. Today, 
the scientific awareness is there to recognize that important 
compounds contained in fish oils have profound benefits for 
human brain health, development, and behavior[2].

Docosahexaenoic acid,22:6n-3 (DHA) and its metabolites are 
essential for the structure and functional brain. Development 
of the fetus and infants, and also for maintenance of healthy 
brain function of adults. So DHA is thought to be a vital 
required throughout the life span  for the maintenance of 
overall brain health.[3]

However, the astonishing effects of omega-3 fatty acids -
docosahexaenoic acid (DHA)—on human brain health and 
development have only emerged over the past 5-10 years, as 
research has uncovered powerful evidence that DHA 
supplementation during pregnancy enhances intelligence, 
cognition, and visual performance in infants and young 
children[3]. DHA appears to have beneficial impacts after 
birth also, boosting children's performance on various 
intelligence tests. Moreover, DHA is rapidly becoming an 
important nutrient in managing teen and adult behavioral 
problems [5].

The consumption of DHA gives many positive physiological 
and behavioral effects, including those on cognition. 
Advanced cognitive function is  a unique human trait, and the 
optimal development and aging of cognitive abilities has 
profound impacts on quality of life, productivity, and 
advancement of society in general. However, the modern diet 
typically lacks appreciable amounts of DHA.  So  in modern 
populations, maintaining optimal levels of DHA in the brain 
throughout the lifespan likely requires obtaining preformed 
DHA via dietary or supplemental sources[6].

It will be challenging to get the appropriate intake of EPA and 
DHA through diet alone, even though EPA and DHA are 
produced by water plants such as algae and are prevalent in 
marine animals. Fish, shellfish and fish oils are the primary 
sources of Omega-3 fatty acids  EPA and DHA.

In this review, we examine the role of DHA  supplementation 
and mental effects during development, adulthood, and 
aging.

2. Crucial Role in Brain Development 
Every mother, besides wanting their child to be healthy, wants 

their child to be intellectual, too. That's why modern mothers 
concentrate on “brain nutrition” rather than “regular” 
nutrition when it comes to the healthy development of their 
child.

Fatty acids make up the largest component of cell 
membranes, and the brain has the highest concentration of 
lipid found in the human body. Because brain cells depend 
largely on their membrane composition for proper electrical 
conduction, brain function is intimately connected to the 
composition of brain cell membranes. 

Docosahexaenoic acid (DHA; 22:6n-3) is the most significant 
n-3 PUFA in the brain as both eicosapentaenoic acid (EPA; 
20:5n-3) and α-linolenic acid (ALA; 18:3n-3) are present in 
only very small quantities. DHA makes up over 90% of the n-3 
PUFAs in the brain and 10%–20% of its total lipids. DHA is 
found to concentrate especially  in the gray matter [7]. It is 
present primarily in phosphatidylethanolamine (PE) and 
phosphatidylserine (PS) membrane phospholipids, with 
smaller amounts also found in phosphatidylcholine (PC), [8], 
where it plays an important role in the biosynthesis of PS 
(DHA-PS) in the brain [9]. DHA is rich in membranes 
structures found at synaptic terminals, mitochondria and 
endoplasmic reticulum [10], and it can ultimately affect 
cellular characteristics and physiological processes 
including membrane fluidity, lipid raft function, neuro 
transmitter release, transmembrane receptor function, gene 
expression, signal transduction, myelination, neuro 
inflammation, and neuronal differentiation and growth 
[11,12,13].

The brain's frontal lobes are particular responsive to the 
supply of DHA during development [14]. Decades of work 
have clearly established the responsibilities of the frontal 
lobes for executive and higher-order cognitive activities 
including sustained attention, planning and problem 
solving[15], and the prefrontal lobe in particular for social, 
emotional and behavioral development [16]. Therefore, 
maintaining optimal lipid composition in these brain regions, 
and specifically DHA levels, is not only important during the 
development and maturation of the brain from gestation 
through childhood and adolescence [17,18], but such 
maintenance is also critical for successful aging of the adult 
brain [19,20,21].

DHA and arachidonic acid, two fatty acids that are vital for 
human brain development,[22,23]. are especially critical 
during the last trimester of pregnancy and the first few 
months of an infant's life. During this period, the brain has a 
growth spurt, rapidly increasing in mass and its content of 
DHA and arachidonic acid. DHA in particular is accumulated 
in the brain's gray matter (where brain cell bodies are found) 
and in the retinas of the eyes. A deficiency of DHA in these 



PARIPEX - INDIAN JOURNAL F RESEARCH | O November - 202Volume - 12 | Issue - 11 | 3 | PRINT ISSN No. 2250 - 1991 | DOI : 10.36106/paripex

6 www.worldwidejournals.com

tissues is known to produce poor vision and delayed 
psychomotor development[24,25].

3. DHA Supplementation During Pregnancy
The accumulation of DHA in the brain takes place during the 
brain growth spurt in the intrauterine and neonatal period up 
to two years of age and the high levels of DHA in the brain are 
maintained throughout life [26]. Due to the lack of de novo 
PUFA synthesis, the rate of membrane DHA incorporation in 
early life—in the brain as well as in other tissues—depends on 
maternal transfer, dietary supply (i.e., breastfeeding) and 
endogenous LC-PUFA production. The DHA accumulation in 
the brain during the third trimester of pregnancy is 
substantially higher (in % of fatty acids (FA%)) than the 
overall body deposition rates, whereas brain incorporation of 
AA is more in line with that which occurs in other tissues [27]. 
Fetal LC-PUFAs accumulation occurs mainly during the last 
trimester, in which weight increase becomes more rapid and 
growth is accompanied by a deposition of fat tissue, which 
begins around the 30th week of gestation [28]. Fetal fat tissues 
contain relatively low levels of DHA and AA [29,30] compared 
to the large relative amounts of LC-PUFAs that are deposited in 
the brain [31]. 

Numerous human studies have been conducted in response 
to evidence that fetuses may not get adequate DHA in the 
critical third trimester. These studies demonstrate that 
mothers who take DHA supplements have fewer preterm 
deliveries and give birth to larger, healthier infants who 
perform better on intelligence and visual acuity tests to the 
age of at least four years[32].

Supplementation with DHA increased the duration of 
pregnancy by almost one week among a group of women at 
high risk for preterm delivery[33]. Also observed was a trend 
towards higher birth weight, length, and head circumference 
in infants born to the DHA-supplemented mothers. Specific 
evidence of DHA's impact on newborn brain function comes 
from a 2002 study, which demonstrated greater maturity of the 
central nervous system (as measured by sleep patterns) in 
infants born to mothers with higher plasma DHA levels[34].

Mothers who are supplemented with cod liver oil containing 
high DHA concentrations gave birth to infants with significantly 
higher levels of DHA in their cell membranes,[35] and 
newborns who had the highest DHA concentrations were 
longer at birth. Newborns who had more “mature” brain-wave 
testing patterns at birth also showed higher DHA levels.

Even more dramatic effects of DHA supplementation during 
pregnancy are now emerging, with evidence that DHA 
directly influences cognition and intelligence.

4. DHA Supplementation After Delivery
The significance of adequate DHA intake for women does 
nottsop after  the birth of a healthy baby. DHA continues to  
pile up in the brains of infants and young children upto the end 
of second year of life;[36] however, human infants have a 
limited ability to synthesize DHA, making them dependent on 
dietary sources such as breast milk, formula, or DHA 
supplements[37].

It has long been known that breast-feeding is superior to 
formula-feeding for many reasons, not the least of which is 
that breast-fed infants have higher IQs and more advanced 
cognition than do bottle-fed babies[38,39] . EPA and DHA 
supplementation during pregnancy has been associated with 
longer gestation and increased concentrations of EPA and 
DHA in fetal tissues[40].

The milk-producing apparatus in the human breast routinely 
extracts DHA and other brain-nourishing fatty acids from the 
mother's blood in preference to other fats, delivering the 
highest possible amounts to the breast-fed infant. Again, this 

effect can occur at the expense of the mother's own DHA 
supplies if steady intake is not assured. The DHA content of the 
maternal diet is the most important factor determining how 
much DHA is found in breast milk. There are expert opinion 
that  the consumption of otherwise healthy low-fat diets by 
women of reproductive age could reduce the amount of DHA 
available to them during pregnancy and lactation.[41].

Breast-milk content and fat composition reflect maternal 
plasma lipid profiles depend on maternal diet and 
supplementation[42]. Even the known low levels of DHA in 
most women's diets, this observation strongly suggests that 
DHA supplementation in nursing mothers is critical to 
optimizing brain development in their infants.

DHA supplementation of nursing mothers raise up the DHA 
level in their milk and in infant red blood cells, which is 
associated with enhanced visual acuity at four months, and 
early language development in breast-fed infants[43]. High 
maternal DHA intake is also associated with improved long-
term growth in breast-fed children[44].

A direct relationship between breast milk DHA content and 
childhood IQ was revealed in 2004. Analysis of breast milk 
was done for fatty acid composition at one and three months of 
age, and children's IQ scores were measured at 6.5 years of 
age. Longer duration of breast-feeding and higher ratios of 
DHA to arachidonic acid (a precursor to DHA) were 
associated with higher total IQ scores in these school-aged 
children.

The beneficial effects of early DHA consumption last well 
beyond the period of supplementation. A 1998 study 
demonstrated that infant performance on a problem-solving 
test (related to later IQ scores) at 10 months was superior in a 
group of infants who had received DHA-supplemented 
formulas from birth to four months[45]. These results again 
demonstrate the importance of early DHA supplementation 
for long-term brain development and function.

Adding DHA to infant formula produces dramatic results. A 
1995 study measured developmental quotient (an early 
surrogate measure of IQ) at four months of age in a group of 
infants who received normal (unsupplemented) formula, 
DHA-supplemented f ormula, or  breast  milk. T he 
developmental quotient of the DHA-supplemented and 
breast-fed infants was significantly higher than that of infants 
who were fed the unsupplemented formula[46]. Plasma, red 
blood cell, and brain lipid levels of DHA are lower in infants 
whose diets do not contain DHA. In infants who are fed DHA-
supplemented formulas, positive results  was demonstrated 
in visual acuity at two and four months of age, and in 
neurodevelopmental status at 12-18 months of age[47]. 
Companies that manufacture infant formula are now  trying  to 
catch up with breast milk by adding DHA to their 
products[48]. DHA supplementation enhanced visual acuity 
and must  go on beyond six weeks of age to have maximum 
benefit[49].

5. DHA's impact on Behavior After Infancy
D H A ' s  i m p o r t a n c e  i n  p re n a t a l  a n d  i n f a n t  b ra i n 
development—and its impact on IQ, other measures of 
cognition, and vision—are no longer in question.  
Psychologists are now discovering that DHA supplementation 
in older children, teens, and even adults can have powerful 
and beneficial effects on behavior, mood, and learning.

I n  a   ra n d o m i ze d , c o n t ro l l e d  ex p e r i m e n t , D H A  
supplementation was  done to  show  the  prevention of  
increased age-related aggression among girls aged 9-12, and 
to reduce perceived stress among high-stress adults[50]. As its 
benefits become more evident, fish oil supplementation is 
becoming increasingly routine in many adolescent behavioral 
care facilities. In communication with Life Extension, Tiesha D. 
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Johnson, RN, BSN, a staff nurse at a large psychiatric and 
behavioral center for children and adolescents in western New 
York, noted that fish oil is prescribed regularly to children with 
impulse-control and attention disorders.

Attention deficit hyperactivity disorder (ADHD) in children 
may be related to deficiencies or excessive breakdown of 
DHA and related lipids[51]. Adults with ADHD symptoms 
have lower blood DHA levels than do healthy controls[52]. 
Low plasma DHA levels have also been associated with other 
neuro-psychiatric conditions, including Alzheimer's disease, 
schizophrenia, and depression, and studies of DHA 
supplementation show that DHA holds promise in improving 
these conditions [53].

The body of the child cannot produce adequate DHA:  
As the body doesn't produce enough DHA to satisfy the 
increasing demand they need to get it through the food.

Before the child turn 5 his/her brain will grow up to 90% of 
its adult size: 
The first five years of a child's life are very crucial. Most of the 
important milestones belong here. Therefore, it is very 
important to make sure your child gets the right amount of 
DHA during these year  taking at the rate of 100-150 mg of 
DHA every day[53]. 

6. DHA Supplements for Better Adult Mental Health
There's abundant evidence that taking a DHA supplement can 
make you a happier, smarter adult.The human brain becomes 
smaller in size  with age, but DHA helps to preserve brain 
volume smaller brains that age faster. People low in DHA have  
than those with normal levels.  80% of the world's population
has a subpar in omega-3s.  DHA increases brain-derived 
neurotrophic factor (BDNF). BDNF is a protein that keeps 
existing brain cells healthy and stimulates new brain cell 
formation.DHA also increases brain plasticity. Neuro 
plasticity is the brain's capacity to form new brain cells and 
neural connections and improve its capabilities throughout 
life[55].

7. DHA Deficiency Impairs Cognitive and Mental Health
DHA deficiency  such as impairs many cognitive functions
memory, problem solving, the ability to multitask, and 
thinking capabilities. Low DHA levels have relation to 
depression, ADHD, anger, and hostility Serious psychiatric . 
disorders such as major depressive disorder, suicidal 
behavior, bipolar disorder, and schizophrenia have also been 
linked to DHA deficiency. 

 Those with low levels of DHA are 62% more likely to commit 
suicide. But omega-3 acids  and DHA supplementation were 
found to improve anxiety and depression scores and reduce 
suicidal thinking by 45%. Sufficient levels of DHA can 
promote memory and learning and protect against age-
related mental decline in healthy older adults. A reduced 
level of DHA is associated with cognitive decline during 
ageing[55].

Any supplement to help stay mentally sharp during aging, it 
should be DHA. Better mind means better life.

8. CONCLUSION
DHA's stunning success in enhancing brain development and 
childhood IQ  will continue to be a topic of intense study for 
decades. Fish oil really is “brain food,” and thanks to the 
availability of toxin-free DHA supplements, expectant 
mothers can provide its benefits to their future offspring with 
great confidence. Moreover, a veritable ocean of research 
confirms that fish oil offers profound benefits for mental 
health and well-being throughout infancy and adolescence, 
and all the way through adulthood  and aging.
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