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Young women of reproductive age appear to have a greater capacity than men to convert the essential fatty acid a-linolenic acid to DHA. The

purpose of this study was to test the hypothesis that gender-related differences in n-3 PUFA metabolism are reflected in the concentrations of n-3

PUFA in plasma lipids. The subjects were healthy men (n 13) and women (n 23) aged 18–35 years consuming their habitual diet. Dietary habits

were assessed by food-frequency questionnaire. Venous blood samples were collected following an overnight fast. For the women, blood collection

took place on the tenth day of their menstrual cycle. The fatty acid concentrations of plasma phosphatidylcholine, triacylglycerol, NEFA and cho-

lesteryl esters were determined by gas chromatography. There were no significant differences between men and women in their consumption of

protein, carbohydrate, total fat, alcohol, individual fatty acids and selected micronutrients. DHA concentration alone was significantly higher in

plasma phosphatidylcholine (31%, P¼0·02), triacylglycerol (71%, P¼0·02) and NEFA (33%, P¼0·01), but not cholesteryl esters, in women

compared with men. There were no significant differences between men and women in the concentrations of any other fatty acids measured. Over-

all, the present data support the suggestion that greater DHA synthesis in women than men results in a higher DHA concentration in plasma lipids.
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PUFA are important for the function of cell membranes. They
contribute significantly to the biophysical properties of the
phospholipid bilayer by providing an appropriate environment
for the activities of membrane-associated proteins (Mitchell
et al. 2003). Some are substrates for the biosynthesis of mes-
sengers in signalling pathways (Lewis et al. 1990; Tilley et al.
2001). Modulation of the PUFA composition of the diet and in
cell membranes, in particular the relative amounts of n-3 and
n-6 fatty acids, produces significant changes in cell function.
This has been studied extensively in the central nervous and
immune systems (see reviews by Innis, 2000; Calder, 2003).
Thus, optimal tissue function requires an adequate supply of
PUFA for incorporation into cell membranes. Such demands
may be met by the intake of PUFA in the diet, by a mobilis-
ation of storage pools in adipose tissue and/or by the synthesis
of the longer-chain unsaturated fatty acids, in particular ara-
chidonic acid (20:4n-6; AA), EPA (20:5n-3) and DHA
(22:6n-3), from their respective essential fatty acid precursors
linoleic acid (18:2n-6) and a-linolenic acid (18:3n-3; aLNA).
The relative contribution of these pathways in meeting
demands for PUFA is not known.

Dietary intakes of AA, EPA and DHA are substantially
lower in the Western diet compared with their essential fatty
acid precursors; linoleic acid intake is about 20-fold greater
than that of AA, and aLNA intake is about 20–30-fold greater
than EPA and DHA intake (Ministry of Agriculture, Fisheries
and Food, 1997). This suggests that the conversion of linoleic

acid to AA, and aLNA to EPA and DHA, may be important
for providing AA, EPA and DHA for incorporation into the
tissues. The biosynthesis of AA, EPA and DHA from essential
fatty acids involves a common pathway (reviewed in Sprecher,
2002). Studies using stable isotope tracers or in which volun-
teers have increased their consumption of aLNA show that, in
men or mixed groups of men and women, the apparent conver-
sion of aLNA to EPA is low and the synthesis of DHA highly
constrained (reviewed in Burdge, 2004). In contrast, stable
isotope tracer studies of women alone indicate that the syn-
thesis of EPA and DHA is greater in young women compared
with men (Burdge & Wootton, 2002; Pawlosky et al. 2003).
Furthermore, women who used a 17a-ethynyloestradiol-
based oral contraceptive pill (OCP) had higher concentrations
of labelled DHA in their circulation than those who did not
(Burdge & Wootton, 2002), which suggests that oestrogen
may act as an agonist of DHA synthesis.

Giltay et al. (2004b) show that, when dietary aLNA, EPA
and DHA intakes were controlled, women had a greater pro-
portion of DHA in the plasma cholesteryl esters (CE) com-
pared with men. The hormonal therapy of postmenopausal
women with the hepatic oestrogen receptor agonist raloxifene
or with conjugated equine oestrogens in combination with
medroxy-progesterone increased plasma CE DHA concen-
tration in a dose-dependent manner (Giltay et al. 2004a).

Taken together, these data suggest that women have a
higher plasma DHA concentration than men owing to a greater
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capacity for DHA synthesis, and that this is due to the actions
of oestrogens. It is unclear whether the difference in DHA
concentration between men and women can only be detected
when the diets of individuals are controlled for PUFA
intake. If so, this observation would be of limited application
to the general population. Because CE represent only one
transport pool for PUFA in the blood, the impact in terms of
the supply of DHA to the tissues would be limited if the
greater DHA concentration in women than men was confined
to CE alone. In the present study, we measured the concen-
tration of PUFA in plasma lipids in young women consuming
their habitual diet. In addition, in order to determine whether
the PUFA content of the other major transport pools differed
between men and women, we measured the fatty acid compo-
sition of plasma triacylglycerol (TAG), phosphatidylcholine
(PC), NEFA and CE.

Materials and methods

Subjects

the subjects were healthy men and women aged between 18
and 35 years with a BMI of between 20 and 30 kg/m2

(Table 1). The women included eleven who used an oestro-
gen-based OCP (dose 30–35mg/d) for at least 4 months and
those who did not use an OCP. Their general health was
assessed using a self-completed questionnaire, and volunteers
who had endocrinological disturbance were excluded. Volun-
teers were also excluded if they smoked tobacco or took diet-
ary vitamin or oil supplements. The women were all studied
on day 10 of their menstrual cycle to prevent the influence
of cyclic variations in plasma fatty acid composition
(Mattsson et al. 1985).

Dietary analysis

Dietary analysis was carried out using a food-frequency ques-
tionnaire adapted from that used in the European Investigation
into Cancer and Prevention study by the addition of questions
relating specifically to the consumption of fish and other sea-
food (see Welch et al. 2002). The intakes of total macronutri-
ents, individual fatty acids and micronutrients were
determined using FoodBase version 3.1 Standard Edition
(Institute of Brain Chemistry and Human Nutrition, London
Metropolitan University, London, UK). Where the fatty acid
composition of individual foods was not included in Food-
Base, foods were purchased from commercial sources and
analysed by gas chromatography (see later), and the database
then modified.

Analysis of body composition

The proportion of body fat mass was determined by the bio-
electrical impedance method using a BodyStat device (Body-
stat Ltd, Douglas, Isle of Man, UK) as instructed by the
manufacturer.

Analysis of plasma fatty acid compositions

Blood (10ml) was collected from a forearm vein into a tube
containing heparin anticoagulant. Plasma was separated from
cells by centrifugation, frozen and stored at 2208C.

Dipentadecanoyl PC, triheptadecanoin, heneicosaenoic acid
and cholesteryl heptadecanoate were added to plasma (0·8ml)
as internal standards. Total plasma lipids were extracted with
chloroform–methanol (2:1, v/v) by the method of Folch et al.
(1957). Individual lipid classes were separated by solid-phase
extraction using 100mg aminopropylsilica BondElut car-
tridges (Varian, Walton-on-Thames, Surrey, UK) as described
(Burdge et al. 2000). Purified lipid fractions were transmethy-
lated by incubation with methanol containing 2% (v/v) sul-
phuric acid at 508C for 2 h (Burdge et al. 2000). Fatty acid
methyl esters were recovered by extraction with hexane.

Fatty acid methyl esters were resolved by gas chromatog-
raphy using an 6890 gas chromatograph (Agilent Technol-
ogies UK Limited, Stockport, UK) equipped with a 30m £

0·25mm £ 0·25mm BPX-70 fused silica capillary column
(SGE Europe Ltd, Milton Keynes, UK) and flame ionisation
detection. Fatty acid methyl esters were identified by their
retention times relative to standards (Sigma, Poole, Dorset,
UK) and peak areas quantified using the Chemstation program
(Agilent Technologies UK Ltd). The concentrations of indi-
vidual fatty acids were calculated relative to the peak area
of the appropriate internal standard and expressed as mg/ml
or as the proportion of total fatty acids in each lipid fraction.

Statistical analysis

The numbers of men and women who took part in the study
provided statistical power of 80% for detecting a 10% differ-
ence between men and women in plasma PC DHA concen-
tration at the P,0·05 level. Comparisons between men and
women were by Student’s unpaired t test.

Results

Subjects

There were no significant differences in the age or the BMI of
the subjects (Table 1). As expected, the proportion of body fat
was 57% greater in women than men.

Nutrient intakes

Macronutrient, alcohol and selected vitamin and mineral
intakes are summarised in Table 2. There were no significant
differences between men and women in total energy, fat,
carbohydrate or protein intake. The consumption of iron,
folic acid and vitamins B12, C and E did not differ signifi-
cantly between groups.

The intakes of individual fatty acids are summarised in
Table 3. There were no significant differences between men

Table 1. Characteristics of volunteers

(Values are means and standard deviations)

Men (n 13) Women (n 23) Student’s unpaired t test

Mean SD Mean SD P

Age (years) 26 5 23 4 NS
BMI (kg/m2) 23·3 2·8 22·7 2·3 NS
Body fat (%) 18·2 3·8 28·6 4·4 ,0·0001
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and women in the consumption of total saturated fatty acids,
MUFA, total PUFA, n-3 PUFA and n-6 PUFA. The consump-
tion of individual saturated fatty acids, MUFA and PUFA, and
the ratios of total n-6 to n-3 PUFA and linoleic acid to aLNA,
did not differ significantly between men and women (Table 3).
The principal sources of aLNA were: fats and oils 27·1%,
vegetables 17·3%, meat 12·4%, cereals 12·2%, others
31·0% in men; fats and oils 15·3%, vegetables 17·1%, meat
5·1%, cereals 29·3%, others 33·2% in women. The principal
sources of EPA and DHA were: fish 69·8%, meat 11%,
poultry 10·4%, eggs 5·1%, others 3·8% in men; fish 78·3%,
meat 11%, poultry 18·1%, eggs 2·5%, others 1·4% in
women.

Plasma fatty acid composition

Total NEFA and PC concentrations were greater in women
than men (179% and 31%, respectively; Table 4).
There were no significant differences between groups in

the concentrations of plasma TAG and CE. In order to pre-
vent the influence of differences in the concentrations of
total plasma lipids on the concentrations of individual
fatty acids, the amounts of individual fatty acids are
expressed as percentage total fatty acids within each
plasma lipid pool.

Analysis of the fatty acid composition of plasma lipids
showed specific differences between groups in the fractional
concentrations of individual PUFA. The proportion of DHA
was significantly greater in plasma TAG (71%), NEFA
(33%), PC (31%) and total plasma lipids (42%) in women
compared with men (Table 4). There was no significant differ-
ence between men and women in fractional DHA concen-
tration in the CE fraction. Overall, the proportion of DHA
in total plasma lipids was 42% greater in women than men
(Table 4). There was no significant difference in the fractional
concentration of EPA between men and women in any of the
plasma lipid classes (Table 4). However, the proportion of
EPA was 40% higher in women than men in total plasma

Table 3. Selected fatty acid intakes

(Values are means and standard deviations)

Men (n 13) Women (n 23) Student’s unpaired t test

Mean SD Mean SD P

Myristic (g/d) 3·4 1·4 2·5 1·4 NS
Palmitic (g/d) 14·8 3·7 12·3 5·2 NS
Stearic (g/d) 7·0 2·5 5·9 2·9 NS
Total saturated (g/d) 29·5 8·6 24·1 11·2 NS
Palmitoleic (g/d) 1·0 0·4 0·8 0·4 NS
Vaccenic (g/d) 1·4 2·4 0·3 0·5 NS
Oleic (g/d) 23·3 7·1 20·0 8·4 NS
Total monounsaturated (g/d) 26·8 7·2 22·2 8·7 NS
Linoleic (g/d) 12·3 5·3 10·3 4·8 NS
g-Linolenic (mg/d) 2 1 2 1 NS
Dihomo-g-linolenic (mg/d) 23 16 23 23 NS
Arachidonic (mg/d) 103 58 103 77 NS
Total n-6 (g/d) 12·5 5·3 10·5 4·8 NS
a-Linolenic (g/d) 1·4 0·6 1·0 0·5 NS
EPA (mg/d) 86 60 109 90 NS
DHA (mg/d) 130 112 159 127 NS
Total n-3 (g/d) 1·7 0·6 1·4 0·5 NS
Total polyunsaturated (g/d) 14·2 5·7 11·8 5·1 NS
n-6:n-3 7·7 2·4 8·0 3·1 NS
Linoleic:a-linolenic 9·5 3·0 10·7 3·2 NS

Table 2. Macronutrient and selected vitamin and micronutrient intakes

(Values are means and standard deviations)

Men (n 13) Women (n 23) Student’s unpaired t test

Mean SD Mean SD P

Energy (kcal/d) 2237 476 2018 536 NS
Fat (g/d) 81 18 67 25 NS
Protein (g/d) 79 18 70 20 NS
Carbohydrate (g/d) 302 58 280 81 NS
Alcohol (g/d) 15 20 13 13 NS
Iron (mg/d) 14 4 16 6 NS
Vitamin B12 (mg/d) 4 2 4 2 NS
Vitamin E (mg/d) 11 5 9 4 NS
Vitamin C (mg/d) 146 49 140 64 NS
Folic acid (mg/d) 328 89 315 118 NS
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Table 4. Plasma PUFA concentrations

(Values are means and standard deviations)

Concentration (% total fatty acids)

Men (n 13) Women (n 23) Student’s unpaired t test

Mean SD Mean SD P

Triacylglycerol
Linoleic 19·3 4·3 17·7 1·1 NS
g-Linolenic 1·2 0·5 1·4 1·0 NS
Dihomo-g-linolenic 0·7 0·5 0·5 0·7 NS
Arachidonic 1·6 0·3 1·5 0·5 NS
Total n-6 22·8 4·6 21·1 9·7 NS
a-Linolenic 1·0 0·5 0·9 0·6 NS
EPA 0·3 0·2 0·5 0·4 NS
Docosapentaenoic n-3 0·6 0·1 0·6 0·4 NS
DHA 0·7 0·3 1·2 0·9 0·02
Total n-3 2·6 0·9 3·2 1·6 NS
Total SFA 30·7 4·6 32·1 4·7 NS
Total MUFA 44·0 2·9 45·8 4·3 NS

NEFA
Linoleic 13·1 2·6 11·9 2·4 NS
g-Linolenic 0·1 0·4 0·1 0·4 NS
Dihomo-g-linolenic 1·2 1·7 0·4 0·6 NS
Arachidonic 1·3 0·7 1·2 0·4 NS
Total n-6 15·7 3·0 13·7 2·9 NS
a-Linolenic 1·1 0·4 1·2 0·4 NS
EPA 0·01 0·01 0·1 0·2 NS
Docosapentaenoic n-3 0·2 0·2 0·3 0·2 NS
DHA 0·8 0·4 1·3 0·6 0·01
Total n-3 2·1 0·4 2·8 1·0 0·005
Total SFA 46·0 7·3 45·7 5·7 NS
Total MUFA 36·4 6·2 37·6 3·4 NS

Phosphatidylcholine
Linoleic 23·6 1·9 23·2 3·0 NS
g-Linolenic 0·3 0·1 0·3 0·1 NS
Dihomo-g-linolenic 3·0 0·5 3·0 0·7 NS
Arachidonic 9·7 1·9 8·4 1·6 NS
Total n-6 36·7 1·7 34·9 2·9 0·02
a-Linolenic 0·3 0·1 0·3 0·1 NS
EPA 0·9 0·3 1·1 0·8 NS
Docosapentaenoic n-3 1·0 0·1 0·8 0·2 0·001
DHA 2·9 0·7 3·8 1·4 0·019
Total n-3 5·2 0·9 6·0 1·9 NS
Total SFA 44·7 0·8 44·5 1·4 NS
Total MUFA 14·0 1·2 15·3 2·8 NS

Cholesteryl ester
Linoleic 52·8 3·2 49·3 9·9 NS
g-Linolenic 0·8 0·4 1·1 1·4 NS
Dihomo-g-linolenic 1·1 0·4 0·9 0·5 NS
Arachidonic 6·4 1·4 9·2 6·2 NS
Total n-6 61·1 3·0 60·6 8·0 NS
a-Linolenic 0·3 0·3 0·5 0·4 NS
EPA 0·6 0·3 0·9 0·5 NS
Docosapentaenoic ND ND ND NS
DHA 0·4 0·2 0·6 0·3 NS
Total n-3 1·4 0·7 2·0 0·9 0·03
Total SFA 14·5 1·7 12·2 4·2 NS
Total MUFA 23·7 2·0 23·6 6·4 NS

Total plasma lipids
Linoleic 27·1 1·9 25·6 4·1 NS
g-Linolenic 0·6 0·2 0·7 0·5 NS
Dihomo-g-linolenic 1·5 0·5 1·2 0·3 NS
Arachidonic 4·8 0·8 5·1 0·2 NS
Total n-6 34·1 1·9 32·7 3·5 NS
a-Linolenic 0·6 0·2 0·7 0·3 NS
EPA 0·5 0·1 0·7 0·4 0·04
Docosapentaenoic n-3 0·5 0·1 0·4 0·1 NS
DHA 1·2 0·3 1·7 0·7 0·004
Total n-3 2·7 0·4 3·5 1·1 0·006
Total SFA 34·0 2·5 33·6 1·9 NS
Total MUFA 29·5 2·5 30·6 2·3 NS

L. Bakewell et al.96

https://doi.org/10.1079/BJN
20061801  Published online by Cam

bridge U
niversity Press

https://doi.org/10.1079/BJN20061801


lipids. The proportion of DPA n-3 was 20% lower in the PC
fraction in women than men, but did not differ between gen-
ders in plasma TAG, NEFA or CE (Table 4). There was a
greater fractional concentration of total n-3 PUFA in women
compared with men in plasma NEFA (33%) and CE (43%),
but not in TAG and PC. Overall, the proportion of total n-3
PUFA was 30% greater in women than men (Table 4). The
proportion of total n-6 PUFA was 5% lower in women than
men in plasma PC, but did not differ in the other lipid frac-
tions that were measured (Table 4). There was, however, no
significant difference in the fractional concentration of total
n-6 PUFA in total plasma lipids (Table 4). There were no sig-
nificant differences between men and women in any of the
other PUFA that were measured, or in total saturated fatty
acids and MUFA (Table 4). There were no significant differ-
ences in fatty acid content or total lipid concentration between
women who used an OCP and those who did not (data not
shown).

Discussion

The results of this study show that the concentration of DHA,
but not other n-3 PUFA, was significantly greater in women
than men, and that the magnitude of this difference was
specific to individual lipid classes.

Comparison between the groups of men and women
showed similar intakes of macronutrients, micronutrients
and individual fatty acids. There is good agreement of
these dietary intakes with those previously reported for men
and women of a similar age range (Henderson et al.
2003a,b). Although the assessment of nutrient intakes by
food-frequency questionnaire may be more susceptible to
errors than other methods (Bingham et al. 1994; Welch
et al. 2005), for example weighed food intakes, the similarity
between the present data and those previously reported (Hen-
derson et al. 2003a,b) indicates that the food-frequency ques-
tionnaire used in this study had a comparable level of
precision. The present findings also suggest that the individ-
uals who took part in this study are likely to be representative
of the general population, at least in terms of dietary
habits. Furthermore, any differences in plasma fatty acid
composition between men and women would be more
likely to reflect differences in metabolism rather than fatty
acid intake.

The present findings show that DHA concentration was
specifically increased in women compared with men. Giltay
et al. (2004b) also showed that DHA concentration was

greater in young women than men, although they also reported
a lower level of dihomo-g-linolenic acid. The present study
differs from that of Giltay et al. (2004b) in two key respects:
the extent to which the background diet was controlled and the
plasma lipid classes studied. In the study reported by Giltay
et al. (2004b), the subjects’ diet was controlled for aLNA,
EPA and DHA intakes, whereas the subjects in the present
study consumed their habitual diet. Because both study
designs showed a specifically higher DHA concentration in
women than men irrespective of the extent to which the sub-
ject’s diet was controlled, this suggests that the effect of the
background diet on differences between genders in plasma
DHA concentration is limited.

Giltay et al. (2004b) reported only the fatty acid compo-
sition of plasma CE. CE plays an important role in the trans-
port of cholesterol between the tissues, in particular by LDL
and HDL. However, plasma TAG, PC and NEFA also rep-
resent important transport pools for PUFA in the body. In
the fasting state, plasma TAG represents primarily fatty
acids secreted by the liver as VLDL, PC is found as a mono-
layer on all lipoproteins, and NEFA reflects fatty acids
released from adipose tissue by hormone-sensitive lipase
activity. The findings of the present study suggest, therefore,
an increased incorporation of DHA into TAG and PC derived
from the liver. Total NEFA concentration was almost 2-fold
greater in women than men, possibly reflecting the greater
amount of body fat. When combined with the higher pro-
portion of DHA in plasma NEFA, the absolute DHA concen-
tration in plasma NEFA was 4-fold greater in women than
men. Because adipose tissue is an important source of fatty
acids for assimilation by the liver (Bulow et al. 1999), the
greater concentration of DHA in NEFA in women would
tend to increase the supply of DHA to the liver during the fast-
ing state for incorporation into other lipid classes such as
TAG, PC and CE, which are ultimately secreted in VLDL.
We have shown in women that, following an oral dose of
[13C]aLNA, DHA appears in plasma NEFA from about 72 h
and is detectable for at least 3 weeks (Burdge & Wootton,
2002).

One possible explanation is that DHA synthesised in the
liver was secreted on VLDL and assimilated into adipose
tissue following hydrolysis by lipoprotein lipase. Labelled
DHA stored in adipose tissue TAG was then released over a
prolonged period of time, and possibly taken up by the
liver, then re-entering the TAG and VLDL synthesis pathway.
If cycling of DHA between adipose tissue and the liver was an
important pathway, it would be anticipated that DHA concen-

Table 4. Continued

Concentration (% total fatty acids)

Men (n 13) Women (n 23) Student’s unpaired t test

Mean SD Mean SD P

Total lipid concentration (mg/ml)
Total triacylglycerol 362 217 416 250 NS
Total NEFA 75 48 209 92 ,0·0001
Total phosphatidylcholine 629 177 821 243 0·01
Total cholesteryl esters 850 301 1139 579 NS

ND, not detected; SFA, saturated fatty acids.
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tration in the adipose tissue would be greater in women than
men. This suggestion is supported by the observation that
young women have a higher concentration of DPA n-3 and
DHA in adipose tissue compared with men (Tavendale et al.
1992; Bolton-Smith et al. 1997). We did not find a difference
between men and women in the DHA concentration of the CE
fraction. This may reflect the variability of the DHA content of
plasma CE and the low concentration of DHA in this lipid
class. However, the total n-3 PUFA concentration was
higher in women than men in plasma CE. When expressed
as the absolute fatty acid concentration in the total plasma
fatty acids, the concentrations of EPA and DHA were 2-fold
greater in women than men, but there was no difference in
DPA n-3 concentration between groups. Overall, the effect
of a greater DHA concentration in these plasma lipid pools
in women than men would be to increase the DHA supply
to tissues throughout the body.
Since there were no significant differences between groups

in the intakes of aLNA, EPA or DHA, one possible expla-
nation for the finding that the concentration of DHA alone
was higher in women than men is greater capacity for DHA
synthesis in women (Burdge & Wootton, 2002; Pawlosky
et al. 2003) than in men (Emken et al. 1994; Burdge et al.
2003; Hussein et al. 2005). The results of kinetic analysis
suggest that conversion from DPA n-3 to DHA is specifically
upregulated in women compared with men (Pawlosky et al.
2003). This process encompasses the synthesis of 24:5n-3
and 24:6n-3, translocation from the endoplasmic reticulum
to peroxisomes and limited b-oxidation to form DHA
(reviewed in Sprecher, 2002). This pathway, in particular
the translocation of 24:6n-3 from the endoplasmic reticulum,
has been suggested to represent a point of metabolic control
distinct from the preceding part of the desaturation and
elongation pathway that allows the independent regulation of
DHA synthesis (Sprecher, 2002; Burdge, 2004). If so, this
may allow increased DHA synthesis and a higher DHA con-
centration in women, independent of the metabolism of
other n-3 PUFA. A greater conversion of DPA n-3 to DHA
may explain the lower concentration of DPA n-3 in plasma
PC in women than men.
Previous studies have indicated that oestrogen may modu-

late the activity of the desaturation and chain-elongation path-
way. Oestrogen-replacement therapy in postmenopausal
women increased the concentrations of the n-6 PUFA
dihomo-g-linolenic acid and AA in the plasma lipids (Silfver-
stolpe et al. 1981; Ottosson et al. 1984). The treatment of
postmenopausal women with an oestrogen agonist or conju-
gated equine oestrogens increased the concentration of
DHA, but not AA, in plasma CE (Giltay et al. 2004a).
These changes in n-6 and n-3 PUFA were dependent on the

dose of oestrogen, and such dose-dependent effects may
explain differences in the specificity of the effects observed
in each study. DHA synthesis from [13C]aLNA also appeared
to be greater in women using an OCP than those who did not,
although the study design did not allow a detailed investi-
gation of this finding (Burdge & Wootton, 2002). Unfortu-
nately, there was insufficient statistical power in the present
study to determine whether use of an oestrogen-based OCP
altered the DHA status of women. However, the concentration
of total plasma DHA appeared to be about 60% greater in
women who used an oestrogen-based OCP than those who

did not, whereas the AA concentration was similar in both
groups. Overall, greater oestrogen exposure appears to
increase selectively the concentration of DHA in plasma
lipids which, in turn, probably reflects a greater capacity for
DHA synthesis.

Pregnancy represents a period of increased demand on the
mother to supply DHA to the fetus in order to support opti-
mal development, particularly of the central nervous system
(Innis, 2000). Pregnancy in women, rats and guinea-pigs is
associated with a physiological increase in plasma phospho-
lipid DHA concentration (Burdge et al. 1994, 1994; Postle
et al. 1995; Otto et al. 1997; Burdge & Postle, 1994,
1998; Stark et al. 2005), which is the result of adaptations
to hepatic phospholipid metabolism (Burdge et al. 1994;
Burdge & Postle, 1998). It is possible that the higher
DHA status in women, reflecting a greater capacity for
DHA synthesis, may provide DHA for incorporation into
phospholipids and in turn for supply to the fetus during
pregnancy. This may occur by the establishment of reserves
of DHA in the adipose tissue, which can be mobilised
during gestation (Al et al. 1997; Herrera, 2000), and/or by
synthesis of DHA from its precursors during pregnancy.
Because DHA status and synthesis appear to be upregulated
by oestrogen (Burdge & Wootton, 2002; Giltay et al.
2004a), the increase in plasma oestrogens that occurs
during gestation may be an important determinant of
maternal DHA status and in turn DHA supply to the fetus.
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