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Abstract

(n-3) PUFA, including DHA, are essential for neural development and accumulate extensively in the fetal and infant brain.
(n-3) PUFA concentrations in breast milk, which are largely dependent on maternal diet and tissue stores, are correlated
with infant PUFA status. We investigated the effect of prenatal DHA supplementation on PUFA concentrations in breast
milk at T mo postpartum. In a double-blind, randomized, controlled trial conducted in Mexico, pregnant women were
supplemented daily with 400 mg DHA or placebo from 18-22 wk gestation to parturition. Fatty acid concentrations in
breast milk obtained from 174 women at 1 mo postpartum were determined using GLC and were expressed as % by
weight of total detected fatty acids. Breast milk DHA concentrations in the DHA and placebo groups were (mean *= SD)
0.20 = 0.06and 0.17 = 0.07 (P< 0.01), respectively, and those of a-linolenic acid (ALA) were 1.38 = 0.47 and 1.24 + 0.46
(P =0.01), respectively. Concentrations of EPA and arachidonic acid did not differ between groups (P > 0.05). Maternal
plasma DHA concentrations at 1 mo postpartum correlated positively with breast milk DHA at 1 mo postpartum in both the
placebo and DHA groups (r = 0.4; P < 0.01 for both treatment groups). Prenatal DHA supplementation from 18-22 wk
gestation to parturition increased concentrations of DHA and ALA in breast milk at 1 mo postpartum, providing a

-

mechanism through which breast-fed infants could benefit. J. Nutr. 141: 321-326, 2011.

Introduction

Long-chain PUFA (LCPUFA)® such as DHA [22:6(n-3)] and
arachidonic acid [AA; 20:4(n-6)] are major components of brain
and retinal cell membrane phospholipids and accumulate
extensively in the fetal and infant brain during the last trimester
of pregnancy and infancy (1-4). LCPUFA, especially DHA, are
preferentially transported across the placenta to the developing
fetus (5,6). Dietary (n-3) PUFA and parity influence availability
of DHA to the fetus (7,8). LCPUFA are present in breast milk;
their concentration depends upon maternal stores, dietary
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intake, and synthesis in the mammary glands; however, synthesis
of DHA in the mammary gland is likely minimal (9,10). The
DHA concentration in breast milk decreases as lactation prog-
resses and supplementation of lactating women improves DHA
breast milk concentrations (11-14). Because developing fetuses
and breast-fed infants rely on maternal supply of DHA, ade-
quacy of DHA in the maternal diet during pregnancy and
lactation can be expected to be critical for optimal support of
neurological development.

Dietary intake of (n-3) PUFA in many parts of the world,
including the US, is low, although intake of (n-6) PUFA has
increased (15). In the US, intake of (n-3) PUFA and the com-
bination of DHA and EPA [20:5(n-3)] are estimated to be 1.6 and
0.1-0.2 g/d, respectively, and the ratio of dietary (n-6):(n-3) PUFA
is ~9.8:1 (16). A study of pregnant Canadian women showed that
daily (n-3) PUFA and DHA intake was 1.45 and 0.082 g/d,
respectively (17). Populations living in coastal countries such as
Japan and Norway, where fish is widely consumed, have higher
dietary intakes of (n-3) LCPUFA and correspondingly high
concentrations of DHA in their breast milk (15,18). Although
there is no official dietary recommendation for EPA and DHA
intake in the US, several expert groups suggest DHA intakes of at
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least 200 mg/d (up to 1 g/d) for pregnant and lactating women and
1.4-2.7 g/d of (n-3) PUFA, and the suggested (n-6):(n-3) fatty acid
ratio is ~2-5:1 (16,19-21). Ecological data show that high DHA
intake correlates with high breast milk DHA concentration, and
fish oil supplementation during lactation influences breast milk
composition (9). Additionally, variations in genes that encode the
enzymes responsible for desaturation of LA and a-linolenic acid
(ALA) to AA and DHA, respectively, influence DHA content in
breast milk (22). Because DHA content in breast milk is de-
pendent on maternal diet and stores, low DHA intake, as seen in
many populations, results in low concentration of DHA in breast
milk, which might adversely influence growth and development
of breast-fed infants.

In this article, we assess the influence of algae-derived DHA
supplementation from gestation wk 18-22 to parturition on
breast milk fatty acid composition 1 mo postpartum.

Methods

Study population and setting. We recruited study participants at the
Mexican Institute of Social Security [Instituto Mexicano del Seguro
Social (IMSS)] General Hospital I, a large hospital located in
Cuernavaca, Mexico, and 3 small health clinics within the IMSS system
in Cuernavaca during routine prenatal care visits between February 2005
and February 2007 in the Prenatal DHA (n-3) fatty acid Supplements on
Infant Growth and Development (POSGRAQ) Study. The IMSS health
care system provides employed persons access to medical care. Women
were considered for inclusion in the study if they were in gestation
wk 18-22, planned to predominantly breast-feed for at least 3 mo, were
18-35 y old, planned to deliver at the IMSS General Hospital in
Cuernavaca, and planned to live in the area for 2 y after delivery. Women
were excluded if any of the following criteria were present: high risk
pregnancy, lipid metabolism or absorption disorders, regular intake of
fish oil or DHA supplements, or chronic use of certain medications, such
as those for epilepsy. Study team members who were employed by
Instituto Nacional de Salud Pablica (INSP) and IMSS conducted the field
work. This study is an ongoing collaborative project between the INSP in
Cuernavaca, Mexico and Emory University, and is a registered clinical
trial.

Ethics. The study protocol and all informed consent documents were
approved by Emory University’s Institutional Review Board and by the
INSP Biosafety and Ethics committees. Written informed consent was
obtained from each participant after a thorough explanation of the study
details, and participants were free to withdraw from the study at any
time without consequence for their care or treatment. The welfare of the
participants was monitored by an external Data Safety Monitoring
Committee.

Study design.Women were assigned to receive 2 DHA or placebo cap-
sules daily from gestation wk 18-22 to parturition. The DHA capsules
contained 200 mg DHA, each derived from an algal source (Martek
Biosciences), and the placebo capsules, which were similar in appearance
and taste to the DHA capsules, contained olive oil. We deemed olive oil
an appropriate placebo, because it is considered safe in pregnancy, the
very small dose of 400 mg/d was not expected to influence study out-
comes, and it has been used as a placebo in several similar trials of fish oil
supplementation in pregnancy and/or lactation (14,23). Fieldworkers
visited the women’s homes and/or workplaces weekly to deliver a new
bottle of 14 capsules, and compliance was monitored by counting any
remaining pills and through interviews with participants.

All eligible women were randomized to either the treatment or the
control group using a computer-generated list created by the study bio-
statistician at Emory University. We used a block randomization method
to randomly create balanced replication of 4 treatments (2 colors for DHA
and 2 for control) using a block size of 8. Success of randomization was
assessed by comparison of a variety of baseline maternal characteristics
between the 2 treatment groups. All participants and members of the
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study team were unaware of the treatment scheme throughout the in-
tervention period of the study. Data were disclosed to the analytical study
team after the last baby in the study was born and was 6 mo of age. The
study is ongoing for follow-up of child health and development and
therefore participants and field workers in Mexico remain unaware of
treatment allocation.

Ascertainment of prenatal dietary intake. We assessed maternal
dietary intake at 18-22 wk gestation using a 110-item FFQ that included
specific questions about consumption of sources of DHA such as fresh-
water fish, seafood, canned tuna and sardines, salmon, trout, and cod liver
oil in the previous 3 mo (24,25). Estimates of (n-3) PUFA intake as-
certained using this FFQ correlated reasonably well with erythrocyte
membrane (n-3) PUFA phospholipid concentration (26).

Blood and milk samples. Breast milk samples were collected during
routine study visits at 1 mo postpartum. The milk samples were taken
during a morning feed between 0800 and 1200. Mothers were asked to
feed their infant before coming to the hospital so that the milk sample was
not from the first feed of the day. Initially, 5 mL of foremilk was hand-
expressed before infants were allowed to suckle the nipple for 10 min;
afterwards, an expression of 5 mL of hindmilk was collected into the same
14-mL plastic test tube and was thoroughly mixed with the initial 5-mL
foremilk sample. The samples were then aliquoted into multiple cryovials
and frozen in a nitrogen environment at —70°C.

Maternal blood (7 mL) was obtained by venipuncture by trained
technicians at the IMSS hospital at 18-22 wk gestation, delivery, and 1 mo
postpartum. All samples were collected into tubes containing EDTA.
Plasma and erythrocytes were separated by centrifugation at 800 X g
for 10 min at room temperature. Plasma and erythrocytes were then
aliquoted into multiple cryovials and immediately frozen in a nitrogen
environment and stored at —70°C.

We analyzed a random subsample of 174 breast milk samples. The
sample size was based on power calculations that estimated that a sam-
ple of 85 participants/group would have at least 90% power to detect a
difference of 0.5 SD units in mean breast milk DHA levels between the
DHA and placebo groups using a 2-tailed test and confidence level
< 0.05 (27). We also analyzed a random subsample of 198 maternal
plasma samples. The total fat from milk and plasma was extracted with a
chloroform-methanol mixture (2:1). Lipids were saponified and the
resulting fatty acid methylated using boron fluoride, as described by
Morrison and Smith (28). The extracts were injected into a gas chro-
matograph, Hewlett Packard Mod. 5890 Series II, using a 100-m long X
0.25-mm i.d. Supelco SP 2560 column for milk and a 30-m long X 0.25-
mm i.d. DB-FAP column, using nitrogen as carrier. The injector tem-
perature was set at 250°C and the detector temperature at 275°C. The
temperature ramps were programmed at 120, 175, and 235°C for milk
and at 150, 200, and 245°C for plasma. The response factor for DHA
was 1.1. The program for temperature ramps was: ramp 0: T° initial,
145°C, kept for 5 min, increase 0.3°C/min until reaching 155°C, 0 min.
Ramp 1: 1°C/min until 170°C, 0 min. Ramp 2: 2°C/min until 220°C for
20 min. The chromatographic peaks were identified using true reference
standards for 37 fatty acids (Supelco). The fatty acid content is expressed
as % by weight of total detected fatty acids.

Statistical methods. Continuous characteristics at randomization and
at birth were tested for normality, and between-group differences were
assessed using # tests or Wilcoxon’s rank sum tests, as appropriate. Cat-
egorical characteristics were tested using chi-square tests. Socioeconomic
status was estimated using principal components analysis to construct a
wealth index based on the materials used to construct the house, avail-
ability of running water, presence of an indoor lavatory, and ownership of
household appliances (e.g., videocassette recorder, DVD, refrigerator,
microwave oven, washer, dryer, car, motorcycle, phone, stereo, computer)
(29). Extreme outliers in breast milk PUFA concentrations, defined as
exceeding the sample 75th percentile by >3 times the IQR, were deleted
and outcomes were log-transformed to improve normality, if necessary
(16 of the 2958 PUFA determinations were considered extreme outliers
and were deleted). Between-group differences between breast milk fatty
acid concentrations were evaluated using either Wilcoxon’s rank sum
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tests or ¢ tests, as appropriate. We examined the effect of treatment and
time on maternal plasma PUFA concentrations using PROC MIXED
models with repeated measures. Within-group differences in maternal
plasma PUFA concentrations were assessed using paired ¢ tests when the
effect of treatment and time was significant. We computed Spearman
correlation coefficients to describe the relationships among breast milk
fatty acids and dietary intake and plasma DHA, EPA, and AA levels. We
conducted statistical analyses using TTEST, NPAR1WAY, and CORR
procedures in the Statistical System Software version 9.2 (SAS Institute).
Significance was defined as P = 0.05. Values in the text are means + SD.

Results

CONSORT statement. Among the 1836 women screened, 1094
were randomized to treatment (25). A total of 485 women in the
DHA group and 488 women in the placebo group completed
treatment by remaining in the study through parturition. Com-
pliance, measured as the proportion of capsules consumed of the
capsules distributed, was high (>94%) and was similar between
the 2 groups (P = 0.6). Primary study outcomes, including birth
outcomes, are described elsewhere (25). A total of 851 women
attended their 1-mo postpartum study visit and 842 provided
breast milk samples (Supplemental Fig. 1).

Baseline characteristics. Baseline maternal characteristics for
the subsample of 174 mothers whose breast milk samples were
analyzed were similar between treatment groups (Table 1).
Additionally, baseline characteristics of the subsample of 174
women were similar to those of the main study population of
1094 women, indicating that the subsample was representative of
the study population (25). At baseline, women were on average
26y old and 20.6 wk pregnant and 34.5% were primigravid. The
women had completed an average of 11.6 y of school and SES
levels were similar across groups. Characteristics at delivery of
the 174 infants whose mothers’ breast milk samples were
analyzed were similar between groups. Daily dietary intakes of
energy, fat, and PUFA at 18-22 wk gestation did not differ
between treatment groups (Table 2).

Fatty acid composition of maternal plasma and breast
milk. Mean maternal plasma DHA and total (n-3) PUFA
concentrations increased significantly between baseline and

TABLE 1 Selected characteristics at randomization and delivery
of 174 women whose 1 mo postpartum breast milk
samples were analyzed, in DHA and placebo groups’

DHA Placebo P-value
At randomization
Age, y 264 =51 258 =48 0.42
Gestational age, wk 20.7 =20 206 =19 0.74
Primigravid, % 322 36.8 0.52
Parity 2110 2011 0.57
Weight, kg 61.1 £99 62.0 = 10.0 0.56
Height, cm 1544 =59 155.6 = 5.4 0.16
BMI, kg/m’ 256 + 3.6 256 = 37 0.95
Schoaling, y 114 +36 M7 =34 0.66
SES? -013 10 -0.08 =10 0.76
At delivery
Gestational age, wk 39.1 + 20 394 +18 0.34
Premature, <37 wk, % 8.1 7.0 0.79
Birth weight, g 32456 + 4455 32541 + 4554 0.90

" Values are means * SD or percentages, n = 87 for each group.
2 Using principal components analysis.

TABLE 2 Daily dietary intakes in women at randomization in
DHA and placebo groups’'+?

DHA Placebo P-value
Energy,? keal/d 3200 + 1130 3444 = 1070 0.41
Total fat, g/d 89.3 + 358 974 + 305 0.51
Saturated fat, g/d 281 =118 29.3 = 10.0 0.36
MUFA, g/d 323 £16.2 348 =132 0.77
PUFA, g/d 19.2 = 91 206 + 84 0.48
Y(n-6) fatty acids, g/d 183 = 8.6 187 =78 0.57
18:2(n-6) (LA), g/d 182 =85 18578 0.44
20:4(n-6) (AA), g/d 0.14 = 0.1 0.13 = 01 0.79
Y(n-3) fatty acids, g/d 151 =08 160 =10 0.12
18:3(n-3) (ALA), g/d 13507 154 =09 0.30
20:5(n-3) (EPA), g/d 0.02 = 0.03 0.02 + 0.06 0.21
22:6(n-3) (DHA), g/d 0.06 = 0.06 0.05 = 0.1 0.43
(n-6):(n-3) fatty acids 126 += 46 19+ 46 0.40

" Values are medians +SD, n = 87 for each group.
2 Evaluated by FFQ (24).
51 kecal = 4.18 kJ.

delivery in both treatment groups, with a greater increase in
the DHA group [group X time interaction, P < 0.0001 for DHA
and P = 0.02 for total (n-3) PUFA] (Table 3). Concentrations of
both DHA and ALA in breast milk, expressed as % by weight of
total detected fatty acids, were higher in the DHA group
compared with the placebo group (P < 0.01 for DHA and P =
0.01 for ALA) (Table 4). Breast milk DHA and ALA concen-
trations in the DHA and placebo groups were 0.20 = 0.06 and
0.17 = 0.07, and 1.38 = 0.47 and 1.24 * 0.46, respectively.
Breast milk concentrations of other PUFA, including 18:1 (n-9)
(oleic acid), did not differ between treatment groups. Correla-
tions among DHA, EPA, and AA in breast milk and PUFA
concentrations at baseline and delivery and dietary PUFA intake,
by group, are shown in Table 5. Maternal plasma total lipid
DHA concentrations at 1 mo postpartum correlated positively
with breast milk DHA at 1 mo postpartum in both the placebo
and DHA groups (r = 0.4; P < 0.01 for both treatment groups).

Discussion

We showed that supplementing women with 400 mg/d of algae-
derived DHA from 18-22 wk gestation through delivery resulted
in significantly higher concentrations of both DHA and ALA in
breast milk at 1 mo postpartum. Breast milk concentrations of
other PUFA such as EPA and AA acid did not differ between
groups. The finding of higher levels of ALA in the DHA-
supplemented group was unexpected and might be explained
through conservation due to less conversion to DHA. We also
found a positive correlation between DHA concentrations in
maternal plasma at 1 mo postpartum and breast milk at 1 mo
postpartum.

Previous studies have examined the influence of maternal
supplementation with (n-3) PUFA on breast milk PUFA content
but have focused on supplementation during lactation, supple-
mentation during lactation and pregnancy, and supplementation
with fish oil (DHA+EPA) rather than DHA alone. Demonstrating
the efficacy of algae-derived DHA in improving breast milk DHA
concentrations has important implications; specifically, this
source of DHA provides an option other than fish oil and fish
for persons who do not consume seafood. DHA from algal oil is
bioequivalent to DHA from salmon (30). Our study allowed us to
examine the influence of prenatal DHA on breast milk DHA
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TABLE 3 Fatty acid concentrations in plasma at baseline and delivery in women in the DHA

and placebo groups'

Group X
Fatty acids Group Baseline Delivery time P-value
% by wt of total fatty acids in maternal plasma
Y(n-6) DHA 31.0 £ 36 281 + 34 0.29
Placebo 308 =39 28.7 = 30
18:2(n-6) (LA) DHA 26.6 = 34 247 + 31 0.36
Placebo 26.4 + 37 252 = 30
20:4(n-6) (AA) DHA 44 +10 33+09 0.28
Placebo 44 =10 35+08
Y(n-3) DHA 3007 35+ 08" 0.02
Placebo 28 =06 3107
18:3(n-3) (ALA) DHA 08 + 03 07 =02 0.15
Placebo 08 =02 07 £02
22:5(n-3) (EPA) DHA 08 + 07 1.0 07 0.67
Placebo 08 =06 1.0 £ 06
22:6(n-3) (DHA) DHA 1.3 +04 1.7 £ 05* <0.0001
Placebo 1.2 =03 14 = 04*
(n-6):(n-3) fatty acids DHA 1.1 %31 85+ 24 0.13
Placebo 115 32 97 £22

" Values are means * SD, n = 99 for each group. *Different from baseline, P < 0.05 (paired t tests when group X time P < 0.05).

concentrations without having to consider EPA, the other (n-3)
PUFA contained in fish oil. This provides insight into the influence
of an individual LCPUFA, DHA, on outcomes of interest.
Additionally, unlike many fish oil studies, the dose of DHA
used in our study is attainable through dietary intake of foods rich
in DHA, such as coldwater fish.

Although DHA supplementation resulted in a 12% higher
level of DHA in breast milk, the concentration of DHA in breast
milk in the study population remained low. Differences in breast
milk DHA levels were likely much more pronounced at delivery
and would have declined within the first 1-2 mo postpartum, as
shown by 2 previous studies of fish oil supplementation in
pregnancy (14,23). We expect that more notable differences in

TABLE 4 Fatty acid concentrations in breast milk measured at
1 mo postpartum, by treatment group’

Fatty acid DHA Placebo P-value
% by wt of total fatty acids
Saturated 404 = 46 415 * 51 0.15
Unsaturated 396 + 3.1 395 + 3.1 0.82
18:1(n-9) 355+ 27 355 + 3.0 0.95
Y(n-6) 181 + 32 172 =35 0N
18:2(n-6) (LA) 16.5 = 3.0 158 = 3.4 0.1
18:3(n-6) 0.13 £ 0.07 0.13 = 0.07 0.63
20:2(n-6) 0.45 + 0.10 047 £ 012 0.88
20:3(n-6) 0.43 + 0.09 0.45 + 0.1 0.28
20:4(n-6) (AA) 041 +012 043 +0.12 0.27
22:4(n-6) 0.11 = 0.04 0.12 = 0.05 0.15
Y(n-3) 1.92 = 057 1.79 = 058 0.10
18:3(n-3) (ALA) 1.38 = 0.47 1.24 + 0.46 0.01
20:3(n-3) 0.07 = 0.04 0.07 = 0.05 0.74
20:5(n-3) 0.14 £ 013 0.16 = 0.15 0.25
22:5(n-3) 0.10 + 0.04 0.12 + 0.05 0.07
22:6(n-3) (DHA) 0.20 + 0.06 0.17 = 0.07 <0.01
(n-6):(n-3) fatty acids 99 £ 20 10.1 = 2.1 0.43

" Values are means * SD, n = 87 for each group.
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breast milk PUFA levels would have been observed had the
women received the DHA supplement through early lactation.
Breast milk PUFA composition varies across populations; DHA
concentrations range from 0.17 to 0.99% of total fatty acids,
with a mean concentration worldwide of 0.32% (18,31). Mean
breast milk DHA concentrations in our study population are
similar to those seen in women in the US and other countries
where dietary DHA consumption is lower than recommended
(16,18). A study of Otomi women living in rural Mexico found a
lower concentration of ALA, a similar concentration of AA, and
a higher concentration of LA in breast milk (32).

Although our findings show that DHA supplementation in
pregnancy improved breast milk DHA concentrations, we do not
know if this difference is biologically significant for the breast-fed
infant. However, because breast milk DHA levels have been
shown to decline as lactation progresses, any significant increase
in breast milk DHA concentration should be deemed desirable
(14,23,33). A higher concentration of DHA in breast milk
indicates better maternal DHA status, which could benefit both
the infant and the mother. DHA in breast milk correlates
positively with DHA status of the infant, and infant DHA status
may influence cognitive development (2). Additionally, improved
DHA status in the mother might provide benefits such as a lower
risk of preeclampsia and postpartum depression, although for the
latter condition, recent results do not support a benefit of DHA
supplementation in pregnancy alone (34-39).

This study was conducted in a developing country in a pop-
ulation in which dietary DHA intake is lower than recommended
(24). Our study setting and population were unique, because
most of the (n-3) PUFA supplementation trials have been con-
ducted in Europe, Australia, and the United States. The conduct
of such trials in developing countries is especially important, be-
cause DHA intake in many developing countries is particularly
low due to the high cost of marine foods.

Several studies have shown that maternal intake of DHA,
most often in the form of fish oil, in pregnancy and/or lactation
results in improved maternal, breast milk, and infant (n-3) PUFA
status (14,23,40-46). Overall, fish oil supplementation from
mid-pregnancy through early lactation results in greater in-
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TABLE 5 Spearman rank-order correlation between breast milk DHA, EPA, and AA concentrations at 1 mo postpartum and maternal
intake of fatty acids in pregnancy and plasma phospholipid fatty acid concentrations at baseline, delivery, and 1 mo

postpartum, by treatment group

Dietary DHA Dietary AA Dietary EPA

Breast Maternal DHA plasma intake Maternal AA plasma intake Maternal EPA plasma intake

milk  Baseline Delivery 1 mo PP Baseline Baseline Delivery 1mo PP  Baseline Baseline Delivery 1moPP  Baseline

Placebo group ~ DHA 0.06 0.06 0.41* 022t 031t 022 022t 0.24 0.08 0.15 —0.06 0221
AA —0.03 0.04 0.40% 0.18 0.34* 0.42* 0.54* 0.24% 0.23 0.18 —0.06 0.12
EPA -0.13 0.00 —0.05 -0.12 0.12 0.04 0.08 -0.19 0.04 0.15 —0.03 —0.12
DHA group DHA —0.08 —0.00 0.41* —0.05 -0.12 0.02 0271 —0.10 0.1 0.07 0.10 —0.07
AA 0.01 —-0.10 0.30% —-0.09 0.10 0.261 0.47* 0.00 0.32F 0.04 0.05 —0.12
EPA —0.34 -0.19 0.11 —0.10 -0.20 0.11 0.08 0.00 032F 0.04 —0.04 —0.12

*P<0.01; TP < 0.05.

creases in DHA concentration in breast milk than fish oil only in
pregnancy and higher doses of fish oil result in higher breast milk
DHA concentrations. Boris et al. (23) supplemented pregnant
Danish women with fish oil from wk 30 of pregnancy through
30 d postpartum or through delivery. This study demonstrated
that women who were supplemented with fish oil in pregnancy
and lactation had higher concentrations of breast milk DHA at
30 d postpartum (1.4% total fatty acids) compared with women
supplemented during pregnancy alone (0.6% total fatty acids)
(23). A study by Dunstan et al. (14) showed that women who
were supplemented with the high dose of 2.1 g DHA from 20 wk
gestation through delivery had a 40% higher concentration of
breast milk DHA at 6 wk postpartum than controls, with an
effect size of 1.1, showing that higher concentrations of dietary
DHA result in a large effect size. The above 2 studies also
demonstrated that fish oil supplementation influenced 20:3(n-6)
concentrations in breast milk. This finding was not observed in
our study, likely because women in our study were supplemented
with a lower dose of DHA and no EPA.

In conclusion, adequate DHA concentration in breast milk is
essential for the exclusively breast-fed infant, because breast
milk provides the sole source of his or her nutrition. We showed
that supplementing women from 18-22 wk gestation to delivery
with 400 mg algal-derived DHA/d resulted in higher concentra-
tions of breast milk DHA and ALA compared with placebo.
Improvements in breast milk DHA status can be achieved by a
dose obtainable through diet, equivalent to ~2 fish meals/wk.
Intake of DHA is inadequate in many populations, including
pregnant women in the US, and dietary guidance and/or
supplementation might be indicated to ensure an optimal supply
of DHA for both the mother and her infant.
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