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Specific breast milk nutrients may work together to influence
cognitive abilities of 6-month-old infants

Possible mechanism of action based on literature data is also explored

A research team led by Professor Carol Cheatham from the University of North Carolina at Chapel Hill’s
Nutrition Research Institute conducted an observational cohort study of breastfeeding dyads.

Breast milk concentrations of DHA, choline, and lutein were analyzed
when infants were 3-4 months of age. Recognition memory was measured
by event-related potential (ERP)" test when infants were 6 months of age.
Key preliminary findings were (i) higher DHA levels with higher choline
levels in breast milk were related to better recognition memory, and (ii)
higher choline levels with higher lutein levels in breast milk were related
to better recognition memory. The authors concluded that “interactions
between human milk nutrients appear important in predicting infant
cognition, and there may be benefit associated with specific nutrient
combinations”. (See citation on page 2)

These preliminary results are thought to be the first of its kind to indicate
specific breast milk nutrients may work together to influence cognitive
abilities of young infants. Although the observational nature of the
study could not establish causality, existing literature data support
these findings.

Existing data on DHA, choline and lutein in relation to brain
development

*« DHA, an omega-3 long-chain polyunsaturated fatty acid that is found
in high concentrations in fetal and infant eye and brain’, plays a critical
role in normal retinal and brain development in infants and toddlers?.
Research has demonstrated that DHA has a positive impact on visual
acuity® and improves cognitive outcomes* during early stages of
development.

Choline, an essential nutrient found in breast milk, is a precursor
to acetylcholine, an important brain neurotransmitter® and a
constituent of metabolites (phosphatidylcholine) needed for
cell division and cell growth for the structural integrity and cell
signaling function of cell membranes®.

Lutein, a predominant carotenoid in the brain and eye, has
antioxidant roles that protect the retina from oxidative stress
and shields the eye from blue light damage through the accumulation
of yellow pigment in the macula’. More recently, lutein has been found
to be present in 5 regions of the infant brain relating to learning and
memorys,

“ERP s a painless method using a net of electrodes to read the electrical impulses in the brain
while the child looks at a series of familiar and novel pictures. It is a method to determine
recognition memory, how well children remember a picture, by monitoring brain activity.

Possible mechanisms underlying cohort study findings based
on literature data

Figure 1: Possible mechanism for how DHA and choline may
work togethert
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tFigure 1 is for illustration purposes and is not part of the findings from the
cohort study.

Choline may facilitate brain uptake of DHA. Specifically,
phosphatidylcholine is a choline metabolite containing choline and
fatty acids, such as DHA?®. In the liver, phosphatidylcholine is needed in
the synthesis of very-low-density lipoprotein (VLDL), which transports
lipids out of the liver. Thus, phosphatidylcholine facilitates the hepatic
export of DHA and choline so that they become available for extra-hepatic
tissues such as the brain'©. In the brain, DHA and choline may further
work together to impact brain function because (i) they are components
of cell membrane, and (ii) they influence neuron survival and death'®.
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IMPORTANT NOTICE: The World Health Organization (WHO*) has recommended that pregnant women and new mothers be informed on the benefits and superiority of breast-
feeding - in particular the fact that it provides the best nutrition and protection from illness for babies.

Mothers should be given guidance on the preparation for, and maintenance of, lactation, with special emphasis on the importance of a well-balanced diet both during pregnancy
and after delivery. Unnecessary introduction of partial formula-feeding or other foods and drinks should be discouraged since it will have a negative effect on breastfeeding.
Similarly, mothers should be warned of the difficulty of reversing a decision not to breast-feed.

Before advising a mother to use an infant formula, she should be advised of the social and financial implications of her decision: for example, if a baby is exclusively formula-fed,
more than 400g per week will be needed, so the family circumstances and costs should be kept in mind. Mothers should be reminded that breast-milk is not only the best, but also

the most economical food for babies.

If a decision to use an infant formula is taken, it is important to give instructions on correct preparation methods, emphasizing that unboiled water, unsterilized bottles orincorrect

dilution can all lead to illness.

*See: International Code of Marketing of Breast Milk Substitutes, adopted by the World Health Assembly in Resolution WHA 34.22, May 198].
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Figure 2: Possible mechanism for how choline and lutein
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Both choline and lutein have anti-oxidant properties. Reactive
oxygen species (ROS) are active chemicals produced during oxygen
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t Figure 2 is for illustration purposes and is not part of the findings
from the cohort study.

KEY TAKEAWAYS

* There is scientific evidence suggesting that DHA, choline and lutein play important roles in the infant’s brain
development.

* In an observational study of breast milk nutrients, the results report that specific breast milk nutrients work together to
positively influence cognitive abilities of young infants. More data is needed to better understand these findings.

* Possible mechanisms based on literature data may explain the influence of specific nutrient combinations on cognitive
performance from the cohort study.
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