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Summary 

Inappropriate nutrition, along with autoimmune 
problems, obesity and diabetes is among the risk factors 
contributing to reproductive health problems. The 
majority of reproductive failures (22.8% of conceptive 
mating come to live birth) result from known genetic, 
anatomic, endocrine, immune, thrombophilic, 
microbiologic, social factors, and others that are not 
identified yet. There are some nutritional factors like 
polyunsaturated fatty acids, which are critical to foetal and 
infant central nervous system growth and development. 
Embedded in the cell membrane, arachidonic acid is 
involved in cell signalling pathways and cell division, and 
serves as an inflammatory precursor for eicosanoids. The 
membrane lipids of brain gray matter and the retina 
contain very high concentrations of docosahexaenoic 
acid, exceeding 5% of the fatty acids resulting in the 
presence of docosahexaenoic acid phospholipid species. 
The balance between dietary n-3 and n-6 affects effects 
gene activity through epigenetic modulation, changes in 
immune reactivity, influence reproduction and birth rates, 
and interfere with normal course of pregnancy. The aim of 
this review is to summarise and analyse the contribution 
of the balance between dietary omega-3 (ω-3, n-3) and 
omega-6 (ω-6, n-6) fatty acids in the diet and its relevance 
to reproductive health.
Key words: omega-3 fatty acids, omega-6 fatty acids, 
reproductive problem

VARIATION IN POLYUNSATURATED FATTY ACIDS IN WOMAN AND 
ITS RELEVANCE TO REPRODUCTIVE HEALTH 

Introduction

Improper nutrition, along with autoimmune 
problems, obesity and diabetes is discussed as one of 
the risk factors contributing to reproductive health 
problems. Human reproduction is rather an 
inefficient process with 22.8% of conceptive mating 
resulting in live birth. According to statistics, EU 
crude birth rate (10.2/1000) is half of the world 
average (21.1/1000). The majority of reproductive 
failures result from known genetic, anatomic, 
endocrine, immune, thrombophilic, microbiologic, 
and social factors. However, in approximately 50% 
of the cases none of the above can be identified. The 
aim of this review is to summarise and analyse the 
contribution of the balance between dietary omega-3 
(-3, n-3) and omega-6 (-6, n-6) fatty acids in the diet 
and its relevance to reproductive health.
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Certain dietary changes over the past 
centuries, especially in western countries, have 
been suggested as a risk factors which increase 
the incidence of a variety of chronic diseases such 
as obesity [1], diabetes [2], cardiovascular 
disease [3, 4], problems in reproductive health, 
and allergies [5, 6, 7]. Dietary fat should be 
considered as not only the substrate for energy 
metabolism, membrane formation and signalling 
molecules, nevertheless polyunsaturated fatty 
acids (PUFA) structure, contents and tissue 
distribution аre closely associated with many 
heal th  outcomes,  immunological  and 
i n f l a m m a t o r y  r e a c t i o n s ,  i n c l u d i n g  
cardiovascular disease morbidity and mortality, 
reproductive health, and mental and psychiatric 
health disorders [8, 9].

The balance between dietary n-3 and n-6 fatty 
acids affects gene activity through epigenetic 
modulation by food-provided metabolites 
contribute to the expression of gene products [10, 
11, 12], which could lead to changes in immune 
reactivity, influence reproduction and birth rates, 
and interfere with normal course of pregnancy. 

Dietary fat

Fat consumption is an important part of the diet 
serving not only as the substrate for energy 
metabolism, but also as the source of a variety of 
structural and regulatory components of the 
body. Dietary fats are mainly triacylglycerol 
(97%) containing saturated, monounsaturated 
(MUFA) and polyunsaturated fatty acids 
(PUFA). Saturated fatty acids (FAs) and MUFAs 
are provided mainly by animal food and MUFAs 
and PUFA provided mainly by plant food.

The origin of the FA is important for 
membrane fluidity, cell signalling, hormonal 
signal transduction, and trophic, immune and 
inflammatory reactions. FAs as components of 
phospholipids and sphingolipids play a structural 
role in membranes, participate in eicosanoid 
production in the development of inflammation 
th rough  p ro in f lammatory  molecu les :  
prostaglandins (PG), thromboxanes (TX), 
leukotrienes (LT) and reduction and resolution of 
inflammation by epoxyeicosatrienoic acid 
(EET), anti-inflammatory and prothrombolytic, 
prostacyclines (PGI2) lipoxines (LX) and 
resolvins (RL) [13, 14].

However, a comparison between the Western 
diet today and the ancestral one shows that much 

has changed in terms of fat contents. The types of 
fats in the diet have shifted to increase in 
saturated and n-6 fatty acid consumption. 
Moreover, an industrial product of trans FA in the 
diet induces metabolic changes and the 
alterations in human health [1-12]. 

The WHO recommends a PUFA ratio in the 
diet between 5:1 and 10:1 for n-6:n-3 [15]. In the 
countries with a westernised lifestyle, the ratio 
has changed dramatically in favour of n-6 over 
the last century, reaching a value of 15:1 to 17:1 
[16], while anthropological data suggest a ratio 
below 3:1 (at best 1:1). 

Food sources of n-3 and n-6 fatty acids are 
fish, shellfish, flaxseed (linseed), canola oil 
(rapeseed), chia seeds, pumpkin seeds, 
sunflower seeds, hemp oil, soya oil, leafy 
vegetables and walnuts. Eicosapentaenoic acid 
(EPA) and docosahexaenoic acid (DHA) may be 
obtained directly from oily fish such as salmon, 
herring, mackerel, anchovies, sardines and krill. 
Plant sources of n-3 contain neither EPA nor 
DHA and in vegetarian diets the body must 
convert α-linolenic acid (ALA) to EPA and 
DHA. The adequate intake of LA and ALA for 
young women is 12 g/d and 1.1 g/d respectively. 
Approximately 1.5-3.5 g of n-3 long chain PUFA 
(LC-PUFA) can be provided by one oily 
fishmeal. In the absence of oily fish 
consumption, n-3 LC-PUFA intakes are 
typically very low and usually do not reach 100 
mg day-1. 

Essential  fatty acid
Although humans can endogenously synthesize 
saturated fatty acids and some monounsaturated 
fatty acids (n-9) by fatty acid synthetase,  9-,  6- 
and 5-desaturases and/or elongases from 
carbohydrates and proteins, they lack the 
enzymes to insert cis double bonds at the n-3 or 
n-6 positions at the n terminus (-CH3 end) of 
fatty acids. 

Since the fatty acids of the n-3 and n-6 
families cannot be synthesized, 17 fats from each 
of these families are essential starting from 
linoleic acid (LA) for n-6 series and -linolenic 
acid (ALA) for n-3 series long chain fatty acids 
(LCFA). Nutritionally important n-3 and n-6 
fatty acids are presented in the Table 1; the 
structure of the essential fatty acids is given in 
Figure 1.
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Table 1. The main polyunsaturated fatty acids of n-3 and n-6 classes

Figure 1. Structure of the essential Fatty acids LA (18: 2n-6)  and ALA (18: 3n-3)

In the body, essential fatty acids serve 
multiple functions. The balance between dietary 
n-3 and n-6 fatty acids strongly affects their 
function.
LC-PUFAs are modified to produce pro- and 
anti-inflammatory molecules: 
· the  e icosanoids  (p ros tag landins ,  

prostacyclins, thromboxanes, leucotrienis, 
etc., involved in  inflammation, immune  
and many other  functions. Some of them 
like PGE2 and PGF2 are closely associated 
with the initiation of labor, whereas 
thromboxane A2 has been associated with 
preeclampsia);

· the lipoxins from n-6 EFAs and resolvins 
synthesized from n-3 FA, in the presence of 
aspirin, down regulate and resolve 
inflammation;

· the isofurans, neurofurans, isoprostanes, 
hepoxilins, epoxyeicosatrienoic acids 
(EETs) and neuroprotectin [18];

EFA form lipid rafts affect cellular signalling;
LC-PUFAs act on PPAR and GP 120 receptors 
and produce a strong effect on metabolism;
LC-PUFAs act on DNA thus activate or inhibit 
transcription factors such as NFB, which is 
linked to proinflammatory cytokine 
production; 

The endocannabinoids affect mood, 
behaviour and inflammation.

LC-PUFA Biosynthesis
LC-PUFA, such as AA, EPA (20:5n-3) or DHA, 
can be synthesised endogenously when LA and 
ALA are available [19]. However, according to 
Burdge [20] the conversions of ALA to DHA in 
adults have been found to be very low. When 
stable isotope-labelled ALA was given to a 
sample of healthy young male volunteers in the 
UK who did not take fish oil or do not regularly 
eat fish, there was very little conversion right 
through to DHA (EPA 7.9%, DPA 8.1% and DHA 
0-0.04%) [14].

Compared with men, women seem to have a 
slightly higher capacity for LC-PUFA synthesis. 
Results from a study in non-pregnant females 
found approximately 10% conversion through to 
DHA (EPA 21%, DPA 6% and DHA 9%) [21]. 
The higher conversion rate of ALA to EPA and 
DHA in women is assumed to be due to oestrogen 
effects [22].

Thus, an adequate intake of LC-PUFA seems 
to be necessary, especially during the periods 
with increased requirements such as pregnancy.

ALA could exert its potentially protective 
metabolic effects directly or through conversion 
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Class of 

FA

Name Abbrevia-

tion 
 Number of carbon atoms, 

position and number of 

double bonds
 

Number 

of carbon 

atoms
 

Number 

of double 

bonds

n-3 PUFA α-Linolenic acid
 

ALA
 

18:3n-3
 

18
 

3

Eicosapentaenoic 

acid 
EPA 20:5n-3  20  5

Docosahexaenoic 

acid 

DHA 22:6n-3  22  6

n-6 PUFA Linoleic acid LA 18:2n-6  18  2

Dihomo-gamma-

linolenic acid 
 

DHGLA 20:3n 6  20  3

Arachidonic acid AA 20:4n-6 20 4
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to EPA (20:5n-3) and DHA (22:6n-3), which have 
been shown to reduce plasma triglycerides [23] 
and blood pressure [24, 25]. A high intake of 
vegetable oils rich in ALA elevates plasma lipid 
fractions and neutrophil phospholipids 
concentrations of EPA to an amount comparable 
to that of a diet supplemented with fish oil when 
the background intakes of linoleic acid, EPA, and 
DHA are low [20]. 

ALA plays a role as a metabolic precursor of 
EPA and DHA. Endogenous synthesis of DHA 
and AA is catalyzed by 6-and 5-desaturase 
enzymes, which remove two hydrogen atoms 
from fatty acid, creating a carbon/carbon double 
bond at a 6th and 5th position from the carboxyl 
group respectively. [26]. The enzymes are key 
regulators of LC-PUFA synthesis [27] and are the 
same for both series of PUFA (Figure 2). Both 
desaturases are membrane-bound enzymes 
produced in many human tissues, with the highest 
activities found in liver, adipose tissue [28], 

brain, heart and lung, whereas lesser amounts 
have been shown in placenta, skeletal muscle, 
kidney, pancreas and pregnant uterus [29, 30].

For the mammalian 6-desaturase, five 
substrates have been identified so far, i.e. 
C18:2n-6, C24:6n-6, C18:3n-3, C24:5n-3, and 
C16:0. For  5-desaturase, only two substrates, 
namely 20:3n-6 and 20:4n-3, are known, 
indicating a higher substrate specificity of this 
enzyme [31]. This results in competition 
between substrates like LA and ALA, as well as 
inhibition of the enzyme pathway by products of 
the same and the opposing series of fatty acids. 
High dietary intakes of EPA or DHA result in 
decreased tissue AA level and decreased 
formation of AA- derived eicosanoids in favour 
of n-3 fatty acid-derived eicosanoids [32, 33]. 
The synthesis of LC-PUFAs is a multi-stage 
process requiring successive actions by elongase 
and desaturase enzymes (Figure 2) [34].

Figure 2. 

rostaglandins (PGD ,PGE , PGF ), less proinflammatory (PGD ,PGE , PGF ), thromboxanes 2 2 2a 3 3 3a

inducers of platelet aggregation (TXA  and TXA ), leukotrienes stimulators of immune cells (LTA , LTB , LTC , 2 3 4 4 4

LTD ) and (LTA , LTB , LTC , LTD , and anti-inflammatory and proresolving inflammation  prostacyclines (PGI2), 4 5 5 5 5

resolvins (RvD1) and protectins (NPD1)

Metabolic conversion of the essential fatty acids alpha-linolenic acid (n-3 series) and linoleic acid (n-6 
series) to long-chain polyunsaturated fatty acids (LC-PUFA), substrates for the synthesis of proinflammatory 
molecules of p
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ALA is converted to stearidonic acid by  6 
desaturation, and then further elongated to 
eicosatetraenoic acid (ETA, 20:4n-3). ETA is 
converted by  5-desaturase to EPA (C20:5n-3), an 
important n-3 metabolite that serves as a 
precursor of biologically potent eicosanoids. The 
major product of the n-3 family DHA (C22:6n-3) 
is produced by two chain elongations of EPA, 
followed by a 6-desaturation and a partial -
oxidation as it was described by Sprecher [35].

The low activity of  6-desaturase and the 
translocation to peroxisomes for oxidation may 
explain the low conversion rate of n-3 
docosapentaenoic acid (DPA, 22:5n-3) to DHA in 
humans [36]. Activity of  6- and  5-desaturases 
has been demonstrated in human fetal tissue from 
as early as 17 to 18 weeks of gestation [37], and 
stable isotope studies have confirmed that 
preterm and term infants are able to convert ALA 
to DHA. In the n-6 series LA is converted via 
intermediates to dihomo-gamma-linolenic acid 
(20:3n 6) and arachidonic acid (20:4n 6). 

The 9-desaturase creates a double bond at the 
9th position from the carboxyl end in the 
synthesis of oleic acid, which can be easily 
synthesized in the human body from stearic acid. 
Oleic acid (18:1n-9) could be also the substrate of  
6- and  5-desaturases and elongases. Oleic acid is 
converted via intermediates to “mead acid” 
(20:3n-9); palmitic acid (16:0) appears to be 
converted to palmitoleic acid (16:1n-7) and 
vaccenic acid (18:1n-7). Marked increase in 
mead acid have previously been reported in the 
case of severe linoleic acid deficiency [38]. Mead 
acid  is used as a marker of EFA deficiency. 

The genes encoding  5-desaturase and  6-
desaturase are FADS1 and FADS2, respectively. 
They form a gene cluster jointly with the gene for 
fatty acid desaturase 3 (FADS3) on the human 
chromosome 11q12-q13.1. The presence of a 
variant T to deletion (T-del) in the promoter of the  
6-desaturase gene (FADS2) leads to reduced EPA 
concentrations in plasma and adipose tissue, 
suggesting that this variant decreases enzyme 
activity, and therefore conversion from ALA is 
insufficient.

Deficiency of PUFAs

Biochemical changes of n-3 fatty acid deficiency 
include a decrease in plasma and tissue EPA and 
DHA concentrations [39]. Studies in rodents and 
nonhuman primates have demonstrated that 
prolonged feeding with diets containing very low 
amounts of ALA result in reductions of visual 

acuity and cognitive parameters [40]. 
The effects could be prevented by 

supplementation with ALA. The reduction in 
visual function is accompanied by decreased 
brain and retina DHA with an increase in DPA 
(22:5n-6). The compensatory increase in 22 
carbon chain n-6 fatty acids results in 
maintenance of the total amount of n-6 and n-3 
polyunsaturated fatty acids in neural tissue.

The offsprings of monkeys fed an n-3 PUFA 
deficient diet during pregnancy show visual 
impairments [41]. Supplementation of the infant 
monkeys with LNA resulted in an increase in the 
concentration of DHA in neural tissues and an 
improvement in visual function [42]. 

This suggests that a deficit in the availability 
of ALA for conversion, to DHA in particular, was 
the main mechanism underlying the deficiency 
symptoms. Changes in learning behaviours in 
animals fed with ALA deficient diets have also 
been reported [43]. These studies have involved 
feeding oils such as sunflower oil, which 
contains less than 0.1 % of ALA and is high in 
LA, as the only fat source for prolonged periods.

There is no accepted concentration of plasma 
or tissue DHA concentrations below which the 
functions of n-3 fatty acids in visual or neural 
function are impaired. Similarly, there are no 
accepted normal ranges for EPA concerning 
synthesis of EPA-derived eicosanoids or 
regulation of arachidonic acid metabolism and its 
eicosanoid metabolites. Clinical signs of 
essential fatty acid deficiency are generally only 
found in patients with chronic fat malabsorption 
on parenteral nutrition and without an enteral or 
parenteral source of polyunsaturated fat. Early 
signs of essential fatty acid deficiency include 
rough and scaly skin, which if left untreated, 
develops dermatitis [44]. In studies of patients 
with dermatitis and receiving parenteral 
nutrition, the ratio of eicosatrienoic acid: 
arachidonic acid (20:3n-9:20:4n-6) in plasma 
was elevated. However, in the investigation of 
patients on parenteral nutrition only it was shown 
that around 50 % of children receiving long-term 
total parenteral nutrition lacking ALA had visual 
dysfunction. These data suggest a decreased 
availability of DHA for incorporation into neural 
membranes [45].

Recent studies using stable isotopically 
labeled fatty acids to investigate the effect of 
gestational age and intrauterine growth on 
essential fatty acid desaturation and elongation 
have shown that the conversion of LA to 
arachidonic acid occurs as early as 26 weeks of 
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gestation, and is in fact more active at earlier 
gestational ages [46]. In addition to its role as a 
precursor to dihomo-γ-linolenic acid and 
arachidonic acid, linoleic acid has a specific role 
in acylceramides, which are important in 
maintaining the epidermal water barrier. 

Two PUFAs, AA and DHA, are critical to 
foetal and infant central nervous system growth 
and development. Embedded in the cell 
membrane phospholipid, AA is involved in cell 
signalling pathways and cell division, and serves 
as an inflammatory precursor for eicosanoids. 
The membrane lipids of brain gray matter and the 
retina contain very high concentrations of DHA, 
particularly in the amino phospholipids 
p h o s p h a t i d y l e t h a n o l a m i n e  a n d  
phosphatidylserine. In these tissues, the 
concentration of DHA can exceed 50 percent of 
the fatty acids resulting in the presence of DHA 
phospholipid species. During n-3 fatty acid 
deficiency, DHA is definitely retained. Thus, 
most animal studies investigating the importance 
of n-3 fatty acids have used rats deprived of n-3 
fatty acids for two or more generations.  

Benefits of n-3 fatty acids in 
pregnancy

Most woman, particularly pregnant women do 
not get enough n-3 fatty acids. To obtain adequate 
n-3 fatty acids, a variety of sources should be 
used: vegetable oils, at least two fish servings a 
week, nuts, and even supplements (fish oil or 
algae-based DHA). 

The synthesis of DHA (C22:6n-3) by the 
foetus is limited. That is why its transfer across 
the placenta is of major importance. It has been 
shown that maternal supplementation with fish 
oil has been used successfully to increase foetal 
DHA availability and neonatal DHA status. 
However, increasing the DHA status of pregnant 
women with fish oil lowers AA (20:4n-6) 
concentrations in their infants [47]. Because AA 
is the second most abundant LC- PUFA in neural 
tissue, this may not be advantageous. Moreover, 
high maternal intake of DHA and EPA (C20:5n-
3) decreases AA in the placenta as well in foetal 
liver and brain [48]. It has been found that dietary 
ALA may be an effective alternative to fish oil for 
use in increasing maternal and neonatal DHA 
status [49]. ALA supplementation has been 
shown to result in the accretion of ALA-derived 
DHA in the brains of baboon foetuses [50]. 

Selective transport across the human placenta 
for individual fatty acids has been suggested as a 

mechanism to explain greater concentrations of 
some PUFAs like DHA and AA in the foetal, 
rather than maternal, circulation. The placenta 
plays the key role in pregnancy, forms an 
anatomical barrier between maternal and foetal 
circulation, and allows an exchange of gases, 
nutrients and metabolic products of degradation 
between mother and foetus. The transporting 
epithelium, the syncytiotrophoblast surrounding 
individual villous tree structures within the 
placenta, contains proteins capable of binding 
and transporting fatty acids within the polarized 
syncytiotrophoblast. Fatty acid-binding proteins 
are cytosolic 14–15 kDa proteins, which play a 
role in FA uptake and transport. They may 
modulate FA concentration and in this way 
influence the functions of enzymes, membranes, 
ion channels and receptors, gene expression cell 
growth and differentiation, cellular signalling, 
gene transcription and cytoprotection. [51]. 
Placenta contains several types of fatty acid 
binding proteins (FABP) with a distinct spatio-
temporal distribution, fatty acid transporing 
proteins FATP and FAT/CD36. 

The investigated effect of EPA on mRNA 
expression of fatty acid transport proteins 
(FATPs) demonstrated that EPA, and not DHA, 
has been positively correlated with mRNA 
expression of all membrane proteins. Thus, 
higher maternal EPA concentrations may 
increase FATP expression (FATP-4 in particular) 
which, in turn, has been shown to increase cord 
blood DHA levels. In pregnancy, the real 
importance of EPA may be related to its role in 
mediating DHA and AA concentrations across 
the placenta rather than its production of the 
relatively less potent eicosanoids.

Higher EPA concentrations also lead to 
increased expression of fatty acid-binding 
proteins FABPs including brain FABP (B-
FABP), which is strongly expressed in 
developing brain cells and has a strong affinity 
for DHA. EPA levels have been shown to have a 
marked effect on PPAR expression, an effect not 
proved to be induced by ALA or by DHA in vitro 
[52].

In an investigation of pregnant women in 
Granada by E. Larque et al., [53] healthy 
pregnant women (n = 136) received, in a double 
blind randomized trial, 500 mg DHA+150 mg 
EPA; 400µg N5- methyl-tetrahydrofolic acid 
(N5- methyl-THFA); 500 mg DHA +400µg N5 
methyl-THFA, or placebo during the second half 
of gestation. Larque et al. analysed the fatty acid 
composition of maternal and cord blood 
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phospholipids and of placenta; quantifying 
placental mRNA expression of fatty acid-
transport protein 1 (FATP-1), FATP-4, FATP-6, 
fatty acid translocase, fatty acid– binding protein 
(FABP) plasma membrane, heart FAPB (H-
FABP), adipose (A)-FABP, and brain (B)-FABP 
(Figure 3) [54].

Figure 3. Fatty acids transporters within the polarized 
syncytiotrophoblast. The fetal facing basal membrane 
is on the left from the arrows and the maternal facing - 
on the right side. FATP4 and pFABPpm are implicated 
in DHA uptake and FABP1, 3, and 4 may be under the 
control of HIF. FABP4may be associated with lipid 
droplets within this tissue (Modified from [54]).

The mRNA expression of FATP-1 and FATP-
4 in placenta correlated with DHA in both 
maternal plasma and placental phospholipids, 
although only FATP-4 expression significantly 
corre la ted  wi th  DHA in  cord  blood 
phospholipids. Besides that, the mRNA 
expression of several membrane lipid carriers 
correlated with EPA and DHA in placental 
triacylglycerols and with EPA in placental free 
fatty acids indicating that these lipid carriers are 
involved in placental transfer of long-chain 
polyunsaturated fatty acids.

Despite normal plasma AA and DHA 
concentrations in women with gestational 
diabetes [55], low erythrocyte phospholipid 
long-chain polyunsaturated fatty acids (LC- 
PUFA) were found in their infants [56]. Fatty acid 
composition of placenta of women with 
gestational diabetes had a higher concentration of 
AA and DHA as compared to placenta of control 
subjects, suggesting an enhanced uptake of these 

two fatty acids. However, AA and DHA 
concentrations in the foetus were lower than 
normal. 

The importance of PUFA was reported by 
Danish investigators. They found that women 
living on the Faroe Islands delivered babies that 
were 194 g heavier and had gestation lengths 4 
days longer than babies born in Denmark [57]. 
The Faroese diet contained significantly more n-
3 fatty acids and less n-6 fatty acids than a Danish 
diet. Red blood cell fatty acid content (expressed 
as the ratio of n-3 to n-6) was significantly higher 
in the Faroese pregnant women than in Danish 
pregnant women [58]. 

However, in another trial of Norwegian 
pregnant women (gestational weeks 17-19) who 
were randomized to supplementation of 10 ml 
from cod liver oil or corn oil daily until 3 months 
after delivery (cod liver oil contain 1183 mg 
DHA, total 2632 mg n-3 FA) the primary 
outcomes of gestational length and birth weight 
did not differ between the two groups [59]. FA 
content in the blood of the mothers and babies at 
the end of pregnancy, published later showed 
higher level of maternal plasma n-3 fatty acids 
and the ratio of n-3:n-6 FA in the group receiving 
cod liver oil. Fetal DHA umbilical cord plasma 
phospholipids were 23% higher in babies born in 
the group supplemented with cod liver oil. It was 
found that infants with the highest quartile 
concentration of DHA in the cord blood had a 
gestational period 9.3 days longer than those in 
the lowest quartile [47].Thus, healthy pregnant 
women taking about 1 g of DHA a day from a 
marine oil supplement were able to deliver 
substantially more DHA to the foetus than those 
who were not given marine oils.

The authors evaluated this same Norwegian 
group 4 years later in order to cohort the infants. 
They concluded that the children had higher 
mental processing scores when born to mothers 
supplemented with cod liver oil (rich in EPA and 
DHAn-3 PUFAs) during pregnancy and 
lactation, as compared with children of mothers 
who were supplemented with corn oil (rich in 
ALA n-6 PUFAs).

Thus, it appeared that rather high amounts of 
n-3 fatty acids need to be consumed to affect 
gestation and foetal weight.

During the last trimester, the foetus 
accumulates around 50 to 70 mg per day of DHA. 
Both maternal DHA intake and maternal 
circulating DHA concentrations are important 
for foetal blood concentrations of DHA [60]. 
DHA concentrations in maternal circulation are 
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influenced by dietary supply [61]. The 
accumulation of DHA continues after birth, and 
DHA is accumulated in the CNS until about 18 
months of age. 

Because only about 4% to 11% of DHA is 
retroconverted to EPA, pregnant women who just 
take DHA supplements, without any dietary EPA, 
may be unable to produce the right balance of 
eicosanoids and may limit the transport and 
uptake of DHA into foetal cells.

Despite experimental and clinical evidence 
consistent with preferential transfer across the 
placenta, information from both human and 
animal studies has shown that the maternal 
dietary intake of n-6 and n-3 fatty acids 
influences maternal and foetal AA (20:4n-6) and 
DHA (22:6n-3) content [62]. A better 
understanding of the mechanisms involved in the 
transfer to the neonate and the accumulation is 
important to improve foetal DHA (22:6n-3) 
status, as well as the balance between dietary n-3 
and n-6 , not only in complicated pregnancies and 
disorders associated with poor DHA (22:6n-3) 
status [63] but also in uncomplicated pregnancies 
to avoid the depletion of n-3) from retinal and 
neural membranes resulting in reduced visual 
function, behavioural abnormalities, alterations 
in the metabolism of several neurotransmitters, 
decreased membrane receptors  and ion channel 
activities .
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