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Abstract: Omega 3 fatty acids (n-3PUFA) are essential compounds in humans, their biological role 

being dependent on food intake, mostly of animal origin. In the newborn, n-3PUFA are involved in the 

formation of membrane phospholipids in the retina and grey matter influencing vision and 

neurogenesis. The purpose of this review is to study literature data regarding n-3PUFA intake in 

vegan pregnant women, with beneficial effects and supplementation possibilities. The conclusions of 

our study confirm the benefits of the vegan diet in pregnant women, as long as nutritional deficiencies 

are carefully managed through the administration of appropriate dietary supplements. 
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INTRODUCTION 

The number of people who choose a vegan diet is 

increasing, so it is of particular importance to assess the safety 

of such a decision during pregnancy. Literature data are 

controversial, while The American Dietetic Association and The 

Academy of Nutrition and Dietetics consider a well-planned 

vegan diet to be adequate to maintain health at all stages of life, 

including pregnant or breastfeeding women, The German 

Nutrition Society and the European Society for Paediatric 

Gastroenterology, Hepatology and Nutrition do not recommend 

following a vegan diet during pregnancy.(1-3) Vegan diet has 

several disadvantages as it excludes any product of animal 

origin, being characterized by a lower content of saturated fatty 

acids, cholesterol, essential micronutrients (iron, zinc, omega-3 

fatty acids, vitamin B12, vitamin D, calcium, iodine) but also 

advantages, a higher intake of antioxidants, dietary fibres, folic 

acid, phytochemicals and carotenoids.(4) 

De novo biosynthesis of fatty acids in the body leads 

to the formation of saturated and monounsaturated fatty acids, 

but polyunsaturated fatty acids (PUFA), both omega 3 PUFA (n-

3PUFA) and omega 6 (n-6PUFA) cannot be synthesized by 

mammalian cells and if we refer to the vegan diet, they come in 

the form of two precursors, linoleic acid (LA, C18:2n-6), for the 

class of n-6PUFA, respectively α-linolenic acid (ALA, C18:3n-

3), for the class n-3PUFA.(5,6) These precursors are synthetized 

from stearic acid (C18:0) in plant cells by a combined action of 

12 and 9 desaturases, enzymes that are not active in the human 

body. Consequently, these nutrients must be supplemented 

through diet. Further on, through a series of desaturations and 

elongations that occur mainly in the liver, these precursors are 

converted into arachidonic acid (AA, 20:4n-6), eicosapentaenoic 

acid (EPA, 20:5n-3) and docosahexaenoic acid (DHA, 22:6n-

3).(7,8) AA is a substrate for the formation of proinflammatory 

eicosanoids (prostaglandins E2 and leukotrienes B4) and is 

involved in cellular signaling pathways while eicosanoids 

derived from the n-3PUFA, prostaglandins E3 and leukotrienes 

B5, have opposite anti-inflammatory effect.(6) Strong mediators 

such as protectins (derived from DHA) and resolvins (derived 

from DHA and EPA) are beneficial in the management of 

inflammation.(9) Some metabolic pathways for PUFA are 

shown in figure no. 1. 

LA and ALA are both metabolized in the same way, 

so they compete for elongation and desaturating enzymes. 

Therefore, increased LA consumption decreases DHA synthesis 

from ALA, which is why it is necessary to maintain an optimal 

ratio of n-6 and n-3PUFA intake, in order to provide sufficient 

amounts of EPA and DHA. The recommended ratio for 

maintaining optimal body functions is between 2:1 and 3:1.(10) 

 

Figure no. 1. In vivo elongation and desaturation of PUFA 

 
 

 The purpose of this review is to emphasize the most 

important aspects related to the biochemistry of n-3PUFA, but 

also their role during pregnancy, on the fetus and during 

lactation in women who follow a vegan diet. 
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Omega-3 status in vegans 

In case of vegetarians and especially vegans, 

achieving a proper omega 3 status is more difficult, as their diet, 

rich in nuts, seeds, certain vegetables and vegetal oils, limits the 

sources of n-3PUFA, while providing considerable amounts of 

LA, the most abundant n -6PUFA.(11,12) Literature data show 

for vegans and vegetarians an average daily intake of 19.4 g LA 

and 1.34 g ALA, compared to 13.1 g LA and 1.43 g ALA in 

omnivores.(6) Since there are few ALA-rich plant sources 

compared to LA, it is a challenge for vegans to acquire the daily 

requirements (DRI) for ALA.(13) However, important sources 

of ALA include: ground flax seeds, nuts, soybeans.(14) LA and 

ALA DRI are provided through diet and, as vegans have no 

source of EPA and DHA in the diet, they rely only on 

endogenous transformation of the precursor ALA, with a modest 

conversion rate in humans (5-8 %). Important sources of EPA 

and DHA are found in fish, seafood, respectively seaweed, meat 

or eggs, where they come from endogenous conversion of ALA 

and are further stored in cells and adipose tissue. Therefore, 

given that the sources of EPA and DHA are almost exclusively 

of animal origin, vegans are limited to algae-based supplements 

to satisfy this need.(13) Most literature studies confirm these 

data, showing that the intake of DHA and EPA is minimal in 

vegans, tending to 0, unless additional sources are added in the 

diet.(15-18) 

Studies regarding the effects/deficiency of n-

3PUFA on the fetus and pregnancy 

The literature data show numerous advantages of a 

low-fat diet but rich in fruits, vegetables and fibres. Such a diet 

seems to be beneficial at any stage of life. Among the benefits 

being a lower incidence rate of obesity, diabetes, better lipid 

profile, maintaining blood pressure within normal limits, cancer 

prevention.(4) Pregnant vegan women have a lower than 

average risk of cesarean delivery, neonatal and maternal 

mortality, gestational diabetes and excessive weight gain. In 

addition, the incidence of preeclampsia, directly associated with 

increased fat and sugar intake and low fibre, appears to be lower 

among vegan mothers. 

Although the role of fatty acids as an energy source is 

well known, of particular importance is their role in intrauterine 

development, being components of membrane phospholipids, 

precursors of eicosanoids, ligands for membrane receptors and 

transcription factors that regulate gene expression.(7) DHA is 

part of membrane phospholipids in the retina and gray matter of 

the brain.(7,19) During the last semester of pregnancy, as well 

as immediately after birth, DHA accumulates rapidly in the 

brain and retina, so its deficiency negatively influences the 

process of vision, neurogenesis, growth, expression of genes and 

synthesis of neurotransmitters, including serotonin and 

dopamine metabolism.(20,21) DHA is also stored in the adipose 

tissue of the fetus in a 50 times higher amount than in the brain. 

After birth, these deposits have an increased turnover rate, with 

a specific role in maintaining brain and vision development 

during the first months of life.(22) 

Given the biological activity of n-3PUFA, some 

researchers have hypothesized that their maternal levels 

influence pregnancy outcomes (gestational age, birth weight, 

postpartum depression) and fetal development (cognitive and 

immune function).(21,23) The results of several observational 

and interventional studies described in recent scientific literature 

are: 

 Increased intake of n-3PUFA during pregnancy can lead to 

an increase in gestation time and birth weight, with no 

described side effects. Given that premature birth is the 

leading cause of neonatal mortality and morbidity in the 

United States, this can be considered a positive outcome. 

The postulated mechanism that explains this phenomenon 

is a decreased production of prostaglandins (PGE2 and 

PGF2α) and an increased production of prostacyclin (PGI2) 

consecutive to a higher EPA food intake, causing relaxation 

of the myometrium and delayed onset of labour. However, 

there are also studies that dismiss a correlation between fish 

oil supplementation and gestational age.(21, 24, 25) 

 a decreased synthesis of maternal thromboxane A2 and a 

reduced sensitivity to angiotensin II was observed 

following the intake of high doses of n-3PUFA.(26) 

However, despite promising observational data, there is 

insufficient evidence from randomized, placebo-controlled 

studies to demonstrate a significant effect on the incidence 

or severity of preeclampsia.(21) 

 significant benefits on cognitive development in children 

were obtained by supplementing the diet of pregnant 

women with n-3PUFA. The greatest benefit demonstrated 

was on visual acuity, followed by mental development 

index (MDI) on Bayley Developmental Scale (BSID). No 

influence was observed on the average IQ during 

childhood, noting that the analysis included a small number 

of studies.(27) 

 there is an inversely proportional association between the 

level of n-3PUFA in the umbilical cord and the 

development of allergic diseases during childhood (asthma, 

atopic dermatitis and allergic rhinitis). DHA and EPA act 

as a substrate for cytokines and antibodies involved in 

modulating allergic inflammatory responses, thus 

promoting the development of immune cells.(28) 

 some studies show that increased intake of PUFA during 

pregnancy decreases the risk of postpartum depression by 

decreasing the production of proinflammatory cytokines 

involved. However, this conclusion is inconsistent, as 

randomized and controlled studies have failed to 

demonstrate a clear mechanism through which dietary 

supplementation with n-3PUFA could prevent these 

symptoms.(29,30) 

Optimal intake of n-3PUFA in pregnancy and 

vegan alternatives 

DHA accumulation begins in utero, mostly by transfer 

through the placenta, the highest amounts being acquired 

between 26-40 weeks after conception.(31) Fetal concentrations 

of DHA reflect the maternal diet, as the human body is not able 

to efficiently convert ALA to DHA.(24) Although the 

conversion rate is slightly higher in women and metabolic 

differences appear to increase the level of maternal DHA during 

pregnancy, the need may exceed production during this period, 

due to the fetal requirements of about 50-60 mg per day in the 

last trimester.(21) Thus, without adequate supplementation, 

vegan women do not appear to be able to compensate for the 

low intake and provide enough DHA for fetal development.(32) 

Although there is no unanimous consent on a specific 

DRI during pregnancy and postpartum, most experts indicate 

200-300 mg/day of DHA or EPA. This is also the position of the 

American Dietetic Association, given the importance of DHA 

and the low levels present in the milk of vegan mothers. Direct 

sources of DHA and EPA can be found in supplements derived 

from microalgae, but also in some prenatal vitamins.(33) 

It is also important to ensure a qualitative source of 

DHA that eliminates the risks of contamination with heavy 

metals, dioxins and polychlorinated bisphenols that may pose a 

health threat. Thus, food supplements obtained from 

Schizochytrium species, using biotechnology that allows their 

growth under controlled conditions, are a safe source.(34) 
 

CONCLUSIONS 

 American Dietetic Association and the Academy of 

Nutrition and Dietetics consider a diet that completely excludes 
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products of animal origin to be safe during pregnancy, as long as 

it is well planned. However, there is an increased incidence of 

nutrient deficiencies in vegans, including n-3PUFA, which is 

why, during pregnancy, when most DRI are higher, vegan 

women should consult a specialist to ensure proper 

supplementation. 

n-3PUFA, especially DHA, are very important for 

fetal growth, especially in the development of the brain and 

vision. For this reason, and because prospective studies 

evaluating their effect on the fetus are relatively limited by 

ethical considerations, further research is needed to more clearly 

define the optimal intake in specific populations. Although there 

are some disadvantages, vegan diets also bring a number of 

important benefits. 
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