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Benefits of omega-3 fatty acids for fetal
development persist through the lifespan

Paul L. Ogburn, Jr, MD

omega-3 and omega-6 fatty acids—for normal

fetal growth and development has been well doc-
umented.' During pregnancy, the placenta transports
EFAs from the mother to the fetus. The omega-3 fatty
acids eicosapentaenoic acid (EPA) and docosa-
hexaenoic acid (DHA) are essential for the develop-
ment of brain, retinal, and other tissues.* These criti-
cal nutrients are derived solely through dietary intake.
American diets are typically low in omega-3 fatty
acids (found primarily in fish) but are sufficient in
omega-6 fatty acids (in dairy products, meats, fried
foods, and animal and vegerable oils). In the United
States, pregnant and lactating women consume only
20% to 60% of the recommended omega-3 fatry
acids. This maternal deficiency is likely to be com-
pounded in the fetus.’

The importance of 2 essential farty acids (EFAs)—

EFAS: EFFECTS ON PREGNANCY AND LABOR
Not only are EFAs structural building blocks for feral
cells and tissues, they also affect gestation and the birth
process. Adequate maternal levels of dietary omega-3
fatty acids may increase birth weight, which is a strong
predictor of an infants subsequent health.*” Essential
tatty acids are precursors of agents that affect smooth-
muscle relaxation, platelet activanion, and inflamma-
tion. The omega-6 fatty acid arachidonic acid (AA) is
converted by cyclooxygenase rto prostacyclin,
prostaglandins, and thromboxane A; (FIGURE 1),
which play various roles in pregnancy. Prostacyclin pro-
motes uterine relaxation and  feral growth;
prostaglandins initiate labor, and thromboxane results
in posthirth hemostasis.

Timing of these actions is important: Premature
activation of thromboxane could be a component of the
pathophysiology of preeclampsia. Lipoxygenase prod-
ucts of AA (and other polyunsarurated farry acids)
inhibit prostacyclin production, which may decrease the
prostacyclin:thromboxane ratio to a level that promotes
vasospasm, smooth-muscle activity, platelet activation
seen in preeclampsia, and other conditions in nonpreg-
nant individuals.*

The omega-3 fatty acid EPA functions similarly to
AA, with key differences: EPA cannot be converted to
thromboxane. EPA can only promote a prostacyclin
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effect (through PGly) which effects vasodilation,
decreases platelet activation and inflammation, and pro-
duces the smooth-muscle and vascular relaxation essen-
tial for blood flow to mother and fetus. These results
prolong gestation. Further, it has been suggested thar
consumption of fish oil may normalize the prethrombot-
ic state and reduce arterial disease in nonpregnant indi-
viduals.”

OMEGA-3 FATTY ACIDS: BENEFICIAL EFFECTS
ON FETAL DEVELOPMENT

Clinical trials have demonstrated lower rates of low-
birth-weight babies in cultures that consume high levels
of omega-3 fatty acids compared with those thar do
not.” Dr Harris will review the effects of dietary or sup-
plemental omega-3 fatty acids on length of gestation
(SEE PAGE 8).

Essential for cognition and visual acuity

Docosahexaenoic acid plays both a compositional and
functional role in visual and cognitive development: It
makes up 40% of fatty acids in the brain and 60% of
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*Effacts only with AA

Ad = arachidonic acid; ERA = essential fatly acid; EPA = sicosapenisencic acid;
HETE = hydrzoyaicosatetraanoic acid; HPETE = hydroperomyeicosatetrasnaic
acid; PGEy = prostaglandin Ey; PGFy,, = prostaglandin Fy-alpha;

PGH; = prastaglandin Hy; SR5-A = slow-reacting substance of anaphylaxis;
THAy = thrombexane &y
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* PRACTICAL STRATEGIES TO IMPROVE FETAL AND MATERNAL OUTCOMES

Potential effects of poorly
controlled diabetes on pregnancy
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HETE = hydrexyeicosatetraenoic acid; HPETE = hydroperoxysicosatetragnoic
acid; PGEy = prostaglandin Ey; P-I:Fm = prostaglandin Fy-adphs;
PGH; = prostaglandin Hy; PGly = prostaglandin Iy

SHS-A = show-reacting substance of anaphylaxs; THA; = thrombexane Ay

fatty acids in the retina. With the rapid development of
the brain and nervous system in the third trimester,
DHA transport from mother to fetus increases."

Inadequate levels of DHA in the fetal retina and
brain result in decreased visual function and learning
deficits through numerous mechanisms.""* Deficits in
omega-3 farry acids may affect the central nervous sys-
tem during early development and increase vulnerabiliry
to depression. Deficiency has been shown to influence
specific neurotransmitter systems, particularly the
dopamine systems of the frontal cortex, ™"

In animal studies, imbalances or deficiencies of
EFAs adversely affect the ability to respond to environ-
mental stimulation. In one study, rats fed a saturated
fat diet showed impaired water-maze performance
along with less complex parterns of dendritic branch-
an-th

A meta-regression-analysis revealed thar a signifi-
cant relation exists between the total DHA intake and
visual acuity as reported in 14 controlled trials.” Fish
oil supplements may also boost reading ability through
improvement of the visual magnocellular system that
theoretically mediares steady direction of visual atten-
tion and eye fixations on words.'

After evaluating the literature, an expert consensus
workshop of the Child Health Foundation recommend-
ed a dietary supply of omega-3 fatty acids during preg-
nancy, lactation, and early childhood to avoid depletion
of these essential nutrients.” It should be noted thar dur-

e ————————ee e = e =

ing pregnancy the fetus receives adequate amounts of
AA from the mother’s diet, which typically contains an
excess of omega-6 fatty acids, the source of AA.

EFAS AND HIGH-RISK PREGNANCIES

Metabolites of omega-6 fatty acids can have adverse
effects (FIGURE 1). Abnormalities of thromboxane and
prostacyclin physiology are associated with conditions
such as preeclampsia, cclampsia, and pregnancy-
induced hypertension,**' further suggesting the
importance of balance berween omega-3 and omega-6
fatty acids.

Diabetes and hyperglycemia are associated with
increased production of omega-9 fatty acid, a nonessen-
tial fatty acid produced by the body when levels of
omega-3 and omega-6 fatty acids are inadequate. The
20 carbon omega-92 fatty acid, similar to AA and EPA, is
called Mead's acid, a chemical that can be oxidized only
by lipoxygenase. The excessive Mead's acid seen in dia-
betes may decrease prostacyclin production and lead to
thrombotic and vascular injuries.

Thus, elevated omega-9 levels seen in diabetic preg-
nancy (FIGURE 2) may be linked ro birth defects,
preeclampsia, fetal hyperviscosity syndrome, and
thrombosis.* Fetal macrosomia in diabetic pregnancy
may be best prevented by good glycemic control; how-
ever, omega-3 farty acids reduce plasma lipids and
hyperglycemia, and may also help prevent and treat the
metabolic abnormalities associated with diabetes

A consistent body of evidence has demonstrated
that EPA and DHA reduce total mortality, cardiovascu-
lar mortality, and morbidity.* An animal study* showed
that embryos thar receive high levels of glucose have
almost universal microvasculature injury and high rates
of anterior body wall defects and spina bifida. It is
important to note that addition of EFAs has been shown
to be protective.

EFAS IN BREAST MILK
Some benefits of breastfeeding may be related to the
levels of EFAs, which are higher in breast milk than in
cow milk. The amount of DHA in human milk varies
widely and is positively correlated with visual and lan-
guage development in breast-fed infants."'** Benefits
of breast-feeding to the baby include more rapid
development of motor skills and language, higher cog-
nitive scores on testing, and lower risk for a variety of
discases. Benefits to the mother include decreased
postpartum blood loss, lower risk of ovarian cancer
and postmenopausal breast cancer, and better bond-
ing with the child. >

Maternal supplementation increases the availabil-
ity of omega-3 fatty acids in breast milk. As an alter-
native to breastfeeding, the US Food and Drug
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