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Abstract
Nutrition in a pregnant patient should meet the necessary requi-
rements for the formation of the fetus and knowledge of it should 
be a key piece in the training of a health professional, foods rich 
in pufa n-3 are mostly of marine origin and are essential for some 
physiological functions, supplementation with n-3 pufa during preg-
nancy can offer benefits to the mother-child binomial. This article 
integrates the most recent research on omega-3 in pregnancy and 
evidences its action in some of the most known maternal and/or 
fetal pathologies.
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Resumen 
La nutrición en una paciente embarazada debe cumplir los requisi-
tos necesarios para la formación del feto y su conocimiento debe 
ser una pieza clave en la formación de un profesional de la salud, 
los alimentos ricos en pufa n-3 son en su mayoría de origen marino 
y son esenciales para algunas funciones fisiológicas, la suplemen-
tación con pufa n-3 durante el embarazo puede ofrecer beneficios 
al binomio madre-hijo. Este artículo integra las investigaciones más 
recientes sobre omega-3 en el embarazo y evidencia su acción en 
algunas de las patologías maternas y/o fetales más conocidas.
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Introduction 
Knowledge of diet and nutrition in a preg-
nant patient is fundamental in medical prac-
tice, as insufficient intake of calories and/
or micronutrients can lead to unfavorable 
pregnancy outcomes, such as low birth 
weight and intrauterine growth restriction, 
in addition to specific conditions depending 
on the element that is altered.1 Recent stu-
dies have explained the role of omega-3 fa-
tty acids in pregnancy, particularly in immu-
nomodulation and neurodevelopment. The 
aim of this article was to integrate the most 
recent work on omega-3 during pregnancy and to demonstrate in anti-inflam-
matory, antioxidant, neurotransmitter, and membrane-generating action in 
some maternal and/or fetal pathologies. Furthermore, it aims to identify the 
need for additional supplementation of n-3 pufa during pregnancy. 

Polyunsaturated Fatty Acids (pufa), Nutrition, and Functions in Pregnancy

Among trienoic fatty acids (with three double bonds), commonly known in the 
literature as polyunsaturated fatty acids with three double bonds (n-3 pufa) or 
omega-3, are alpha-linolenic acid (ala), eicosapentaenoic acid (epa), and doco-
sahexaenoic acid (dha). These are considered 
essential during pregnancy as they cannot be 
synthesized independently.2 The main polyun-
saturated fatty acids with six double bonds (n-6 
pufa) or omega-6 in the diet are linoleic acid (la) 
and arachidonic acid (aa).3 Dietary guidelines 
for Americans advise that pregnant and lacta-
ting mothers consume 250 to 400 mg of n-3 
pufa daily,4 similar to the 100 to 200 mg per day 
recommended by the European Food Safety 
Authority and the 200 mg per day recommen-
ded by the Food and Agriculture Organization 
of the United Nations (Table 1).5

Foods high in n-3 pufa are especially those 
of marine origin, such as fatty fish (tuna, sar-
dine, horse mackerel, salmon), shellfish and 
algae; however, their contribution of this es-
sential nutrient is low, providing only 50 mg/
day of dha in the general population, which is 
far below the international recommendation 
of 200 to 500 mg/d.6 dha is found in the diet 
of individuals who consume fish oil, algae, cod 
oil, tuna, egg and in cold water fish such as 
salmon.7 Other sources of n-3 pufa fatty acids 
are seeds, from which oils are also derived, 
such as flaxseed oil and vegetable oils, which 
contain ala but must go through a process to 
become epa and dha to be biologically useful. 
Butter is also a source; however, one study 
showed that high consumption of sunflower 
oil in pregnant women is concerning due to its 
lower oxidative stability, while high consump-
tion of butter is beneficial due to its supply of 
conjugated linoleic acids Table 2.8

The absorption of n-3 pufa (dha) in preg-
nant women is influenced by various factors, 
starting with its source, whether through diet 

Table 1 
Necessary requirements of polyunsaturated fatty acids with three double bonds or Omega 3 

and Omega 6 according to age group

Estages of life ALA EPA DHA Omega 6

Newborn 0.5  g daily There is no need 100 mg 4.4 g

Child 0.6-1 g daily 250 mg daily 10-12 g

Teenage 1-1.6 g 200-250 mg daily 12-16 g

Adult 1.1-1.6 g 250-500 mg daily 12-17 g

Pregnant women 1.4 g dha: 450 mg daily + epa 13 g

Fuente: Trumbo P, 2002 (38); EFSA, 2010 (39).

Table 2
Plant and animal sources of the components of the polyunsaturated fatty acids with 

three double bonds or Omega 3

Foods
Omega-3 compo-
nent

Contribution

1 tablespoon (10 g) flax seed ala 2.5 g

1 tablespoon (15 g) chia seed ala 2.5 g

4 (28 g) walnuts ala 1.5 g

1 tablespoon (14 g) linseed oil ala 7.26 g

1 tablespoon (14 g) canola oil ala 1.3 g

90 g spinach ala 1.7 g

78 g broccoli ala 0.1 g

130 g kale ala 0.13 g

86 g of soy ala 0.6 g

100 g salmon epa and dha 1.24 g of epa, 0.59 g of dha

100 g sardines epa and dha 0.50 g of epa, 0.90 g of dha

100 g tuna epa and dha 0.18 g of epa, 0.16 g of dha

100 g trout epa and dha 0.40 g of epa, 0.44 g of dha

1 cda (14 g) of cod liver oil epa and dha 0.93 g of epa, 1.36 g of dha

100 g octopus epa and dha 0.47 g of epa, 0.26 g of dha

100 g caviar epa and dha 0.6 g of epa, 1.2 g of dha

100 g crab epa and dha 0.32 g of epa, 0.12 g of dha

100 g clams epa and dha 0.25 g of epa, 0.18 g of dha

200-500 mg of algae 
(supplement)

dha 100% dha

Fuente: Calde PC, 2012 (40); Calder PC, 2017 (41).
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or supplementation. Each of these affects absorption due to the individual 
metabolism of pregnant women, their digestion, and whether they have 
taken prenatal supplements. Similarly, factors such as alcohol consumption, 
physical activity, education level, advanced age, smoking, and dietary culture 
in the region can also play a role. In this regard, for patients with risk factors 
for dietary n-3 pufa deficiency or low baseline levels, supplementation du-
ring pregnancy is recommended.1,9,10 A study showed that dietary fatty acids 
stored in the mother’s body reserves have a direct effect on the fatty acid 
status of the fetus and infant, as they are transferred to the fetus through the 
placenta during pregnancy and continue to be supplied through breast milk 
in the postnatal period.8

N-3 pufas are essential nutrients for physiological functions, such as oxy-
gen transport, energy storage, and the biosynthesis of cell membranes.11 
Additionally, their role in immunomodulation is fundamental.3 n-3 pufas, parti-
cularly epa and dha, have anti-inflammatory properties,12 modulating cell sig-
naling and antigen presentation.13 Their consumption during pregnancy redu-
ces the production of pro-inflammatory proteins such as il-6, il-8, tnf-alpha, 
and tlr4 in the placenta and adipose tissue through genomic mechanisms 
of downregulation. They attenuate the concentrations of prostaglandin F2 
alpha, which is involved in the mechanism of preterm labor,14 and reduce the 
levels of baseline and delivery-time serum C-reactive protein (crp).14-18 They 
regulate angiogenesis,19 reduce the activity of peroxisome proliferator-acti-
vated receptors (pparγ), and may modulate the expression of free fatty acid 
receptor 4 (ffar4), which is expressed in the placenta and involved in insulin 
resistance. Regarding cellular immunity, diets rich in n-3 pufa reduce the mi-
totic division of Th1 lymphocytes and increase the proliferation of Th2 lym-
phocytes, with immunomodulatory effects.17 Additionally, n-3 pufas alone or 
in combination with vitamin E reduce oxidative stress, increase antioxidant 
capacity, and promote the release of nitric oxide.17,18

These anti-inflammatory, antioxidant, and even metabolic pathways have 
been proven in various recent studies to have beneficial effects on both the 
mother and the fetus, with supplementation or the maintenance of adequate 
baseline levels of n-3 pufa. This includes benefits in fetal neurodevelopment 
and neuroprotection, reduced risk of hereditary allergies, positive effects on 
maternal health, reduced risk of preterm birth and preeclampsia, and aid in 
managing maternal obesity.

Neurodevelopment
Pufa, comprising 25 to 30 % of brain fatty acids, play a role in synaptic acti-
vity.20 It is suggested that this process could promote neurogenesis, the de-
velopment of dendrites and neuronal synapses, and the maturation of myelin 
in white matter.21 Diets enriched with n-3 pufa reduce pro-inflammatory pla-
cental reactions and prevent cytokine production in descendant microglial 
cells.22 These macromolecules induce a downregulation of pro-inflammatory 
eicosanoids from n-6 pufa, leading to a reduction in the inflammatory res-
ponse in neonatal brain tissue, as well as promoting its development through 
adequate or supplementary intake of n-3 pufa. Supplementing the maternal 
diet with these macronutrients reduces the prevalence of low neurocognitive 
scores at 18 months21 and the higher the maternal intake of these macromole-
cules during the first trimester, the better the scores at ages 4 and 7.23

Nevins et al.4 conducted a study evaluating n-3 pufa supplementation during 
pregnancy and its effects, concluding that this intervention had slightly positive 
effects on children’s cognitive development in areas such as language, visual, 
physical activity, academic performance, socio-emotional skills, memory, and 
a reduced risk of psychiatric conditions like add, adhd, asd, anxiety, or depres-
sion.10,4 Christifano et al.7 quantified the frequency of consumption of foods rich 
in dha, choline, and other nutrients in 300 pregnant women, and measured its 
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relationship to neurodevelopment using biomagnetometry between weeks 32 
and 36 of gestation. They found that the consumption of these foods and their 
nutrients, particularly dha, had positive effects on neurodevelopment, fetal au-
tonomic control, verbal intelligence, and behavior regulation.

N-3 PUFA and its Relation to Ophthalmology

Adequate intake of pufa seems to play a key role in the proper development 
of the fetal central nervous system, particularly vision. Omega-3 consumed 
by the mother during the third trimester and lactation plays an essential 
role.24. Premature infants with retinopathy are at risk of n-3 pufa deficiency, 
especially dha, due to its low content in parenteral nutrition solutions. These 
macronutrients form retinal membranes and accumulate in the neuroretina 
between intrauterine life and the first few weeks of life. Adding them to pa-
renteral solutions could reduce oxygen-induced retinopathy by regulating 
prostanoid and tnf synthesis, further supporting the importance of n-3 pufa 
use in both the mother during pregnancy and premature babies for the de-
velopment of neural tissue.25

Maternal Mental Health

Reduced intake of n-3 pufa has been associated with an increased risk of 
perinatal or postnatal depression. It is recognized that higher concentrations 
of these, especially epa, during pregnancy reduce the prevalence of this di-
sorder, and they also help reduce anxiety through a non-anti-inflammatory 
pathway.10,15 Conversely, in a systematic review conducted by Rupanagunta 
et al.,26 it was suggested that the relationship between low n-3 pufa intake 
and depression occurs due to the restriction of pro-inflammatory mediators 
and through regulation of the synthesis, metabolism, and functions of sero-
tonin neurotransmitters. Lastly, n-3 pufa supplementation has shown greater 
benefit in preventing postpartum depression than in treating it.

Maternal Obesity and Gestational Diabetes

The use of n-3 pufa has been associated with metabolic improvement in preg-
nant women, particularly those with gestational diabetes. This is reflected in 
the reduction of insulin resistance,16,17,27 the decreased risk of cardiovascular 
disease in the mother,17 the reversal of maternal atherosclerosis by increa-
sing adiponectin and suppressing pro-inflammatory cytokines and nuclear 
factor kappa B protein,16 and the reduction of fasting plasma glucose.17,18

Regarding lipid metabolism, n-3 pufa supplementation lowers triglyceride 
levels, very low-density lipoproteins (vldl), and low-density lipoproteins (ldl), 
increases the expression of the ldl receptor (ldlr), restores the function of 
lipoprotein lipase, hepatic triglyceride lipase, and lecithin-cholesterol acyl-
transferase, and raises hdl levels. This may explain the regression of athe-
rosclerotic processes. Finally, it promotes a reversal process in aortic remo-
deling in the offspring of these patients .17

N-3 pufa supplementation increases endogenous insulin production in 
pregnant women with a prior diagnosis of type 1 diabetes.15 Additionally, 
dha supplementation during pregnancy prevents the increase of insulin-like 
growth factor 2 (igf-2), which has been linked to maternal obesity, significant-
ly reducing it.17,28 Lastly, it has been observed that the addition of 2 grams 
per day of n-3 pufa for more than 25 weeks reduces inflammatory markers 
in maternal adipose and placental tissue in overweight or obese pregnant 
women.18 These supplements also reduce the likelihood of macrosomia and 
obesity in the fetus, improve metabolism in fetal fluids, reduce insulin resis-
tance, and limit neonatal body size growth.17 However, a systematic review 
by Gao et al.,18 found no significant impact on fetal macrosomia or neonatal 
hyperbilirubinemia, unlike the findings of Monthé-Drèze et al.,27 which repor-
ted an increase in fat-free mass, fetal body mass, lean mass accumulation, 
improved fetal growth, and prolonged gestation.
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Preterm Birth

Preterm birth is the expulsion or extraction of the fetus from the maternal body 
before 37 weeks of gestation, and it is the leading cause of neonatal morta-
lity.5,29 It is recognized that maintaining optimal basal levels of n-3 pufa during 
pregnancy could help prevent this condition, as both dha and epa synthetically 
precede anti-inflammatory molecules formed via the cox, lox and cyp pathways. 
They also inhibit the production of prostaglandin F2 alpha and prostaglandin 
E2 (pge2), which mediate uterine contraction and cervical maturation. Additio-
nally, they compete with arachidonic acid, inhibiting the production of pro-in-
flammatory eicosanoids, and increasing the synthesis of the anti-inflammatory 
leukotriene B5 and prostaglandin F3 instead of their pro-inflammatory analogs. 
This reduces or prevents the inflammatory cascade that leads to spontaneous 
labor.30,31 Furthermore, n-3 pufas have antiarrhythmic effects on the myome-
trium, as epa and dha relax it, preventing the early onset of labor.5,30

A systematic review found that n-3 pufa can reduce early preterm birth 
(before 34 weeks of gestation) compared to no treatment or placebo.29 In 
the systematic review by Serra et al.,5 a 27 % reduction in the risk of early 
preterm birth was observed in pregnant women who took n-3 pufa supple-
ments, along with a decrease in overall preterm birth rates, especially among 
women with low basal levels of n-3 pufa.32 In isfall statement number 7,30 it 
was found that pregnant patients treated with n-3 pufa had a 35 % lower 
chance of early preterm birth and a 12 % lower chance of preterm birth, along 
with an average increase of 71 grams in newborn weight. Furthermore, in a 
multicenter study,14 pregnant patients who had consumed n-3 pufa at least 
once showed lower concentrations of prostaglandin F2 alpha. In the study by 
Gustafson et al.,33 where neurocognitive and sensory responses of newborns 
from dha-supplemented mothers were analyzed, these results were further 
supported in relation to early preterm birth.

Preeclampsia

Supplementing the diets of pregnant patients with n-3 pufas can prevent the 
development of preeclampsia, thanks to the downregulation that these mo-
lecules exert on the expression of angiogenic transcription factors.17,34 Addi-
tionally, synthetic derivatives of n-3 pufas have potent vasodilatory effects, 
which enhances this outcome.35 This is supported by the case-control study 
conducted by Li et al.,36 which suggested that higher intake of epa and dha is 
associated with a lower risk of developing preeclampsia during pregnancy. 
Furthermore, a systematic review and meta-analysis by Bakouei et al.2 concluded 
that the addition of these components to maternal diets reduces the incidence of 
preeclampsia in low-risk women. Additionally, with a 1 % increase in basal serum 
levels of n-3 pufas during mid-pregnancy, there is a 24 % lower likelihood of deve-
loping pregnancy-induced hypertension.

Hypersensitivity in Pediatric Age

There is a correlation between high consumption of foods rich in n-3 pufas 
(such as fish) during pregnancy and its protective effect against the develop-
ment of allergies in offspring. This is due to its role in protecting against allergic 
sensitization and supporting immune system development, reducing inflam-
matory responses. It has been shown that pregnant women with allergies who 
receive daily n-3 pufa from week 25 of pregnancy give birth to babies with a 
lower risk of food allergies during the first two years of life.13 This is supported 
by a meta-analysis conducted by Huynh et al.,38 which suggested that mater-
nal supplementation with n-3 pufa during pregnancy and lactation is associa-
ted with lower risks of egg and peanut allergies during the first three years 
of life. Additionally, a study by Gardner et al.12 found that children of mothers 
who consumed higher amounts of epa and dha during pregnancy had a slight 
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protection against atopic dermatitis, as-
sociated with the anti-inflammatory ac-
tions of both compounds Scheme 1.

Conclusion
Omega-3 fatty acid supplementation 
during pregnancy can offer significant 
benefits depending on factors such as 
baseline omega-3 levels, socioecono-
mic status, and maternal habits. These 
fatty acids are essential for immunomo-
dulation, antioxidation, and fetal neuro-
nal development, especially in pregnant 
women with low omega-3 levels. They 
may help prevent postpartum depres-
sion and anxiety, as well as reduce the 
risk of allergic diseases in childhood, par-
ticularly in those with a family history of 
allergies. Additionally, they provide pro-
tection against gestational hypertension, 
preeclampsia, obesity, and gestational 
diabetes, while improving lipid profiles 
and insulin sensitivity. However, further 
studies are needed to confirm these be-
nefits and their long-term impact on the 
mother-child pair.
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