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SUBSTRATE UTILIZATION FOR ENERGY



RespiratoryRespiratory quotientquotient
(CO2 (CO2 producedproduced/O2 /O2 consumedconsumed))

�Fat                      0.7

Protein                0.83�Protein                0.83

�Sugar                  1.0

Depending on several factors (basal metabolic rate, growth
processes,  physical acitivity, neuro-hormonal milieu…..)



Dashed lines� Intakes (kcal/kg/d)
Solid lines � oxidation rates





GROWTH AND ADIPOSITY



� Fat intake decreases from 52 to 45% energy at 4 
months to 30% energy at 9-12 months

� Several population-based studies have evaluated the 
relation between dietary fat intake and body fat in relation between dietary fat intake and body fat in 
infants and children

� Most studies did not find any association between fat 
intake during infancy and later indices of adiposity

� Those that established an association emphasize that 
the association is stronger with fat intakes > 2 years







LIPOPROTEIN LEVELS 
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Short-term effects

� Between 7 and 13 months serum cholesterol and 
non-high-density-lipoprotein cholesterol 
concentrations increased substantially in the control 
group 

Growth did not differ between the groups � Growth did not differ between the groups 

� Serum cholesterol concentrations fell significantly in 
parents of intervention-group infants. 



Effects on dietary habits

Circulation 2007;116:1032Circulation 2007;116:1032



Circulation 2007;116:1032Circulation 2007;116:1032



No differences in heighyt, weigh and/or BMI



Long-term effects
� At the age of 9 years, homeostasis model assessment of 

insulin resistance (HOMA-IR) index was lower in 
intervention children than in control children. 

� At the age of 11 years, endothelium-dependent (flow-
mediated) and endothelium-independent (nitrate-
mediated) vasodilatory responses of the brachial artery 
were measured with high-resolution ultrasound
�enhanced endothelial function in intervention in boys. 

Diabetes Care 2006;29:781
Eur J Clin Nutr 2006;60:172







BRAIN DEVELOPMENT AND FUNCTION



POLYUNSATURATED FATTY ACIDSPOLYUNSATURATED FATTY ACIDS

n-6                                     n-3  
linoleic acid 18:2          alpha-linolenic acid 18:3 

delta6desaturase 

elongase 

Precursors

delta5desaturase

arachidonic acid 20:4   eicosapentaenoic acid 20:5
elongase  (double step) 

delta6 desaturase 

peroxisomal beta-oxidation

docosahexaenoic acid 22:6

LCPUFA� Long-
Chain Poly-

Unsaturated FA



DHA in forebrain
in 34 infants
up to 2 years
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The genetic background may have a relevant role…..



La valenza dei grassiLa valenza dei grassi
nella alimentazione del bambinonella alimentazione del bambino

� Nei primi 24 mesi la quantità di grassi nella dieta 
non sembra associata alo sviluppo successivo di 
patologiapatologia

� La qualità dei grassi può avere un ruolo rilevante

� Il ruolo dei grassi nelle epoche successive va ancora 
definito

� Il contributo ad un eccesso di energia, associato ad 
accelerazione della crescita,  va controllato


