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THE BRAIN AND ITS DEVELOPMENT
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Time Course of Neurodevelopment
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Propagation of action potentials

Postsynaptic signalling Nﬂtlrli QQQ
Maintenance of resting potentials A 4 |: N | H |:
Synthesis of neurotransmiters

Renewal and maintenance of the axonal cytoskeleton & myelin
Growth of synaptic spines

Neural plasticity Structural &

Functional growth

Neuronal survival

Energy comsumption:
20% of the resting
metabolism;
only 2% of body weight




STEPS OF BRAIN MATURATION .Ia
__ Nutri
1st brain regions MENTHE

Visual motor
Balance
Motor performance

2nd brain regions:
Learning
Memory
Language mature

3rd Region (the frontal lobes)
Executive functions (slow maturation
process from 6 months to 15-16
year old with a critical period
between 1 to 3 years and between 7
to 10 years old)
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NUTRITION 3
Maturation stages N LITrl ~
. Critical period
Specific
biological
mechanism

MENTAL PERFORMANCE .
Specific DOMAINS

Practice/

learning effect Neuropsychological

Cultural factors tests

Maassen GH J Int Neuropsychol Soc, 2004
Willatts P & Forsyth JS Prostaglandins Leukot Essent Fatty Acids, 2000
Bryan J, Osendarp S, Hughes D, et al. Nutr Review, 2004
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IRON SUPPLEMENTATION

Szajewska, Ruszczyriski, Chmielewska, Am J Clin Nutr 2010

MDI & PDI at different ages

throughout the first 18 mo MDI & PDI at 12 mo of age

Experimental Control Mean Difference Mean Difference
0, (]
1St:c1!yMoDrISubgroup Mean SD Total Mean SD Total IV, Random, 95% CI IV, Random, 95% CI Experimental okl o o
i | . Study or Subgroup Mean SD Tofal Mean SD Total Weight IV, Fixed, 95% Cl IV, Fixed, 35% CI
Moffatt F 12.8 mg/l 6 mo 992 126 122 969 124 123 2.30[-0.83, 5.43] 164 NDI
Moffatt F 12.8 mg/l 9 mo 952 14 102 951 129 102 0.10[-3.59, 3.79] - ‘
Moffatt F 128 mg/l 12mo  99.4 155 93 981 147 93  1.30[-3.04,5.64] S Friel7.5mgiday 13m0 108 8 26 108 104 20 108% 000[5.50,550]
MoffattF 128 mgfl 15mo 98 124 77 957 149 77  230[-2.03,6.63] ——t— Lind 10 mg/day 12 mo 01 37 167 99 10 162 719% 20010.13,4.13 -0
Morley F12 mgﬂ 18 mo 939 117 133 945 117 135 -0.60 [_340‘ 2_20] —_— Moffatt F 12.8 mgH 12mo 994 155 93 981 147 93 17.3% 1.30 [304‘ 554] T -
0, 0
Yalcin 1 mgkg/day9mo 971 29 7 967 19 9  040[-2.08,2.88] S L b 286 75 1000% 1.66(-0.14, 3.47] et
Friel 7.5 mg/day 13 mo 108 8 26 108 104 20  0.00[-5.50,5.50] Heterogeneity: Chi? = 047, df =2 (P = 0.79); P= 0%
Lind 10 mg/day 12 mo 101 97 163 99 10 164  2.00[-0.14,4.14] —+— Test for overall effect: Z = 1.80 (P = 0.07)
1.4.2 PDI 1.6.2PDI
Moffatt F 12.8 mg/l 6 mo 1027 135 122 1019 134 123 0.80 [-2.57, 4.17) -1 Friel 7.5 mg/day 13 mo 00 12 26 93 88 20 10.0% 7.00[0.99, 13.01] .
Moffatt F 12.8 mg/l 9 mo 975 139 102 935 119 102 4.00[0.45, 7.55) S Lind 10 mg/day 12 mo 106 11 167 103 108 162 654% 3.00(0.64,5.36) - .
Moffatt F 128 mg/l 12mo 1005 14.1 93 942 126 93  6.30([246,10.14] L MoffattF 128 mg/i12mo 1005 141 93 942 126 93 24.6% 6.30(246, 10.14] —+
Moffatt F 12.8 mg/l 15mo 1006 10.7 77 978 119 77 2.80[-0.77,6.37] -T- Subtotal (95% CI) 286 215 100.0% 4.21[2.31,6.12) ‘
Morlgy F1.2mg/l 18 mo 948 87 133 946 93 135 0.20[-1.96, 2.36] D Heterogeneity: Chiz= 2.98, df = 2 (P = 0.23); 2= 33%
Yalcin 1 mg/kg/day 9 mo 426 19 7T 426 27 9 0.00-2.26, 2.26] -1 . Test for overal effect: Z = 4.3 (P < 0.0001)
Friel 7.5 mgl/day 13 mo 100 12 26 93 88 20 7.00[0.98, 13.01] ad
Lind 10 mg/day 12 mo 106 11 163 103 108 164 3.00[0.64, 5.36] - ! ! ! !
4 2 0 2 4
—t — Favors control - Favors experimental

-4 -2
Favors control

0

Favors experimental

Test for subgroup differences: Chiz=3.62, df = 1 (P = 0.06), I2=72.4%

Limited evidence suggests that iron supplementation

positively influence children’s psychomotor developme

In infants may

nt, whereas it does

not seem to alter their mental development or behaviou r



FOLIC ACID

Population Pregnant women
Pregnant women and then their children up to 3 y of age
Intervention Folic acid
Comparison Placebo or no supplementation
Outcome Neurodevelopment
Mental/behavioral disorders
Studies RCTs

Search strategy =~ Cochrane Library, MEDLINE, EMBASE, reference lists, no
language restriction

Conclusion The use of multivitamin-containing folic acid
supplementation during pregnancy is associated with
no benefit to the mental performance in children.

Skorka, Gieruszczak-Bialek, Piescik, Szajewska 2011 (Submitted).



Dziechciarz, et al. 2010; Campoy C, et al. 2011 (in  press).
Systematic reviews

RCTs — n-3 LCPUFA supplementation
(pregnant and/or lactating women) —

No differences in Neurodevelopment, nor in
Visual function
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Lipids bound DHA in the membrane bilayer
— Membrane physicochemical properties

— Interaction with membrane proteins

— Membrane biogenesis

Unesterified DHA

— Gene expression
— lon channel activity
— Neuroprotective metabolites




DIFFERENT RESULTS

Different potentiality of endogenous synthesis
on a genetic basis!

Human Molecular Genetics, 2006, Vol. 15, No. 11 1745-1756
doi: 10. 1093 hme/ddli 17
Advanced Access Published on May 2, 200

Common genetic variants of the FADS1 FADS2
gene cluster and their reconstructed haplotypes
are associated with the fatty acid composition
in phospholipids

Linda Schaeffer', Henning Gohlke', Martina Miiller'?, Iris M. Heid"*?, Lyle J. Palmer?,
Iris Kompauer', Hans Demmelmair?, Thomas lllig', Berthold Koletzko? and Joachim Heinrich':*



SUBJECTS & METHODS Study design

Spain Germany Hungary
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Start to work with Biosemi Active 2 equipment
for EEG/ERP.

Two tasks has been developed:

e Externally Ordered Working Memory
 Measuring attention development

{Attention Network Test (ANT)} BIOSEMI ACTIVE 2
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The Attention
Network Task

Modification of attention
network task.

Experimental procedure. (a) The
four cue conditions; (b) the four
stimuli; and (c) an overview of the
procedure.

Cconflict (RT & Errors)
Incongruent — Congruent

Alerting (RT & Errors)
No Cue — Double Cue

Orienting (RT & Errors)
Center Cue — Spatial Cue

Buss et al., Dev Cog Neurosci 2010



The Attention Network Task:
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Conflict Network
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Our results showed significant differences between the
Congruent and the Incongruent conditions at the N1 and
N2 time windows.
Conflict effect at:

N1:1.3 V

N2: 1.5

Congruent Trials

Incongruent Trials

L A\ /s
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I Buss et al (2011)
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The main brain areas integrating
the conflict network:

Anterior Cingulate

Left Dorsolateral Prefrontal




The Working Memory Task

1000 ms Blank

Fixation:
500-1100 ms

Experimental trial

Memory set
500 ms item

500 ms blank Response Cue

Until Response

1000 ms Blank or 2000 ms

Fixation:
500-1100 ms

Positive Negative

Memory set
500 ms item

500 ms blank Response Cue

500 ms

Until Response
or 2000 ms

Control trial
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OBJECTIVE: Examine teachers’ understanding of the
effect of diet on children’s mental performance, using

semi-structured interviews.

*Teachers perceive that diet has a direct influence on the ability of children to concentrate ,
as well as on their mood and behavior .

*Their opinion of what a child eats affecting their health and development is closely linked to
some specific foods which teachers label as “unhealthy”.

It also appears that campaigns of hydration in Germany has positively influenced on
teachers thinking about the important of this habit for children’s health.
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WP 11 - Economic Impact of improving mental function

Possible Impact of improved cognitive skills

Improvement of educational attainment rates by only 1%
(to 44% vs. 56%) would increase:

the expected lifetime-Income by 2,305 Euro

and the society’s benefit by 2,778 Euro per child

The total effect for a complete birth-cohort of ~800.000 children
would generate a gain of society’s benefit by 2.2 Billion Euro
per every 1%-improvement in educational attainment rates

Studies about pre-school education and cognitive skills assessed the effect
of attending a creche would increase the educational attainment rates by
11.8 percent.

Conclusion: Improving mental function has a huge eco nomic
potential and relatively small improvements in cognit ive skills can
have very large impacts on a nation’s future well-bein g.
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20" World Congress of Nutrition.
September, Granada 2013

20" International
Congress of Nutrition

GRAMADA (SPAIN). SEPTEMEBER 15-Z20, 2013

_,___.'-:-- g
gicn [
“Joining Cultures Tﬂmugh Nutrition”

NUTRIMENTHE LAST MEETING &
INTERNATIONAL WORKSHOP
GRANADA, SEPTEMBER 2013
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