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Outline

� Polyunsaturated fatty acids (PUFA), 
perinatal brain development, and function

� Cord blood PUFA predict behavioural
disturbances at age 10 years

� PUFA supply in childhood: 
effects on neuronal function

office.koletzko@med.uni-muenchen.de office.koletzko@med.uni-muenchen.de

Higher n-3 intake from fish in pregnancy
predicts ��� � low IQ in children at age 8 years
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�������� 200 mg DHA
�������� 440 mg total n-3 LC-PUFA
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Lower LC-PUFA synthesis: 
+4.3 IQ points benefit from

breastfeeding (provides LC-PUFA)
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Effect of DHA supply on brain activation 
in healthy children (functional MRI)

McNamara et al, Am J Clin Nutr. 2010;91:1060-7

� 33 healthy boys (age: 8-10 years) randomized to receive 
placebo, 400 mg DHA/d or 1200 mg DHA/d for 8 weeks

� Continuous performance task (one digit CPT-IP)

� fMRI neuroimaging during completion of the cognitive test

� DHA-% in RBC increased twofold in the 400 mg/d group 
and threefold in the 1200 mg/d group 

� No significant group differences or improvements in the 
one digit CPT-IP
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fMRI scan 
Different activation of brain areas in supplemented and 

placebo groups (increased and decreased activation areas)

McNamara et al, Am J Clin Nutr. 2010;91:1060-7
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� N = 9448 school children

� Age: 15 years 

� Completion of a questionnaire on 
the frequency of fish intake 
(<1/week, 1/week, >1/week)

� School grades after 9 years

� Information on anthropometry, physical activity, parental 
education, parental SES available

Kim et al, Acta Paediatr. 2010;99:72-7.

Fish consumption and school grades 
in Swedish adolescents
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p<0.001
ANOVA, non adjusted

Kim et al, Acta Paediatr. 2010;99:72-7.x
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Consideration of potential confounding factors

� Gender

� Foreign descent

� Body-Mass-Index

� Physical activity

� Parental education

� Type of housing

� Residence area

� Dishwasher

identified as 
confounders

inclusion into 
statistical model

Multiple linear regression: 
pos. association fish intake -

school grades confirmed

Kim et al, Acta Paediatr. 2010;99:72-7.x
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Do children require preformed DHA? 
Studies in phenylketonuria (PKU)

� PKU diet: no animal foods (no meats, liver, fish, milk products, eggs)

� LC-PUFA intake

� PKU therapy prevents severe neural damage, but minor
abnormalities persist

� Deficits because of  LC-PUFA depletion? 
Reversible by DHA supply?
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Fish oil supply to PKU children

� Monocentric study, PKU children (1-11 yrs) & healthy controls

� Only PKU patients with early start of therapy
� not mentally retarded

� Good metabolic control � dietary compliance with extremely 
low habitual LC-PUFA intake

� 12 weeks supplementation with 15 mg DHA/kg/d

Beblo et al, Neurology 2001;57:1488-91; Beblo et al,  J Pediatr. 2007;150:479-84.
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Study end points

� Primary endpoint:
Latencies (P100) of visually 
evoked potentials (VEP)

� Secondary endpoint:
Fine motor function and 
coordination with Rostock-
Oseretzky test, 5 subtests 
(e.g. coin sorting, balancing 
tasks)

Beblo et al, Neurology 2001;57:1488-91; Beblo et al,  J Pediatr. 2007;150:479-84.
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VEP latencies (P100 ms) in PKU and controls 
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Fish oil improves VEP latencies in PKU

office.koletzko@med.uni-muenchen.de

No change of VEP latencies in controls 
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Fine motor function and coordination
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Fine motor function and coordination
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Fine mortor function and coordination:
Rostock-Oseretzky Test
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Conclusions: PKU study

� N-3 LC-PUFA improve neural function in PKU children

� A dose of 15 mg DHA/kg/d might be too high 

� Quantitative n-3 LC-PUFA requirements for optimal 
neural function should be determined

� Normal fatty acid metabolism in PKU => results can 
help define adequate intakes for healthy children 

� Establishment of a dose-response curve should be 
possible in PKU patients, as habitual intake is low
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Ongoing multicentre trial with
>100 PKU patients: defining

adequate DHA dosage
Completion expected early 2012
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Current advice
� pregnancy & lactation Adequate intake of parent

EFA linoleic and a-linolenic acids (currently far 

below recommendations in most European populations)

DHA supply >200 mg/d  

� Continued DHA supply after breastfeeding
up to 2 years (EFSA: 100 mg/d)

� Children should adopt dietary habits in line with
preventive advice for total population (adequate EFA 
intake; 2 meals with fish/week, incl. some oily fish) 


