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Early ePUFA status and later cognitive
development of children

! Essential polyunsaturated fatty acids (ePUFA),

cognition, and brain function

! Early ePUFA status may not be optimal and differs

considerably between healthy neonates

! Some aspects  of cognition and behavior of children

are associated with their early DHA status

! Summary
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EFA and LCPUFA (ePUFA)

! Essential fatty acids (EFA) and their longer-

chain, more-unsaturated derivatives

(LCPUFA), serve vital functions in the human

body

! These fatty acids cannot (EFA) or hardly

(LCPUFA) be produced in the human body

! Therefore, their adequate dietary intake is

essential for optimal health
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EFA and LCPUFA (ePUFA)
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Docosahexaenoic acid

! brain function

! neuro-motor control

! visual performance

! gene expression

! ARA modulation

ARA and DHA are considered

the most important LCPUFA

Arachidonic acid

! growth

! metabolic control

! gene expression

! inflammation

! thrombosis
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Cognition

information
 processing

memory

cognition

knowledge thinking

In psychology, !cognition" refers to a facility
for the intelligent processing of information
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DHA and other LCPUFA are major !building

bricks" of the brain
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Fish consumption is negatively related to

the risk of dementia (Barberger-Gateau, 2002)
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Various mental disorders are associated with

lower amounts of (mainly omega-3) LCPUFA

! Depression

! Stress and aggression

! Attention Deficit/Hyperactivity Disorder
(ADHD)

! Dyslexia

! Dyspraxia

! Schizophrenia

! Autistic Spectrum Disorders
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Treatment of major depression with fish fatty acids

(EPA+DHA) results in a significant improvement (Su, 2003)
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# The incidence of postpartum depression is lower, the

higher the maternal DHA status (Hibbeln, 2002)

DHA in breast milk (wt %)
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The biochemical ePUFA status decreases during
normal pregnancy.

>66

Recovery is rather slow (Al, 1995)
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Memory performance is reduced during

pregnancy (de Groot, 2003, 2006)
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DHA status index
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Reduction of the ePUFA status during pregnancy

causes a relatively low neonatal ePUFA status (Al, 1995)
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DHA ARA

Maternal and neonatal concentrations of

LCPUFA are strongly correlated (Al, 1995)
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Early !programming" of brain function by

perinatal LCPUFA availability?

! Brain development mainly
takes place during late
gestation and early extra-
uterine life

! LCPUFA are important
!building bricks" of the brain

! Does this difference in
perinatal LCPUFA availability
affect later  brain function and
child behavior?

! The LCPUFA status at birth is
highly variable
! ARA: 11-20%
! DHA: 3-10%

© NUTRI-SEARCH 2006

The Maastricht Essential Fatty Acid

Birth (MEFAB) cohort

To investigate whether the

perinatal availability of

ePUFA (as indicated by

their concentrations in

umbilical phospholipids)

is associated with later

mental and physical

development
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Population of follow-up study

! 306 children born healthy and at
term; 170 boys, 136 girls

! 144 breast-fed (mean duration 5 months)

! 161 formula-fed (no LCPUFAs)

! Age at follow-up: 7 - 8 years

! LCPUFA status at birth (% of total FA in plasma PL)

AA 16.64 1.58 11.04 20.20

DHA 6.14 1.38 3.12 10.10

Fatty acid Mean SD Min Max
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Breastfeeding is associated with cognitive advantage

at 7 years of age. The association is  independent

of the DHA status at birth (Bakker, 2003)

Kaufman ABC score (MPC, unadjusted)
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Cognitive performance at 7 years of age is not related

to DHA status at birth (n=305; Bakker, 2003)
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DHA concentration in cord plasma (%)
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Brain maturation, as reflected by movement quality and
visual acuity at 7-8 years of age, is positively

associated  with DHA status at birth
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Brain maturity, reflected by speed of visual information
processing at 8 years of age, is better the higher

 the  DHA status at birth

Umbilical plasma DHA quartiles (%)
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Internalizing behavior at age 7 is less problematic

(problem score lower), the higher the DHA
status at birth (Krabbendam, 2006)

p
ro

b
le

m
 s

c
o

re

Formula-fed children (215)

47.5

50.0

52.5

55.0

45.0
4.3 5.5 7.96.5

Internalizing behavior

! withdrawn

! somatic complaints

! anxious/depressed

Externalizing behavior

! delinquent behavior

! aggressive behavior

Cord plasma DHA (%)

© NUTRI-SEARCH 2006

Fish meals per week
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Early fish consumption is positively related to

cognition of 1-year-old children (Daniels, 2004)
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Maternal supplementation during pregnancy and lactation
with fish oil improves mental performance of their

infants at 4 years of age (Helland, 2003)
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! Certain essential polyunsaturated fatty acids, the
LCPUFA, are structural and functional brain
components

! The increased LCPUFA requirement of women during
pregnancy and lactation is not adequately met by their

dietary intake

! The LCPUFA status of neonates is determined by that
of their mothers and may not be optimal

! Fetal DHA availability of healthy term infants is

positively correlated with certain aspects of brain
function and behavior at 7 to 8 years of life

Summary
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The recommended intakes of EFA and LCPUFA

are highly variable

omega-3/6 ratio      0.10-0.20                 0.10-0.20

EPA + DHA (mg/day)        20-70       40-140       55-200   200-1000

Linoleic acid (g/day)       0.9-5.9     2.0-12.6     2.6-16.6     15-20

!-linolenic acid (g/day)   0.2-0.6      0.4-1.4    0.6-1.9      1.5-2.5

  Age (months) 1         6            12        adults

AA (mg/day)            30-50       60-120     80-160     -

Recommendations mainly based on:

! breast milk fatty acid composition
! functional benefits (visual function and brain development)

of LCPUFA-supplemented formula
! intake of clinically healthy adults


