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Nutrition:

no more aimed at correcting specific macro-
and micro-nutrient deficiencies,

but
oriented to ensure the best quality of children 

somatic  and psycho-motor development,
and

to prevent chronic and degenerative diseases



Modulation
of the genetic message

programming: during critical developmental periods, modifies lipid and 
carbohydrate metabolism, blood pressure, I.Q.

GENETICS

NUTRITION        ENVIRONMENT

DISEASE



HUMAN MILK AND BIOACTIVE FACTORS 

• Low protein content, higher protein
efficiency, non-proteic BUN, free amino 
acids

• Oligosaccharides
• VLCFA
• Nucleotides
• Hormones and immune system modulating

molecules



Beyond the sixth month, human milk helps the 
weaning process, guaranteing:

* An average low protein intake (prevention of 
adiposity)
* higher LC-Pufa and cholesterol intake (better neuro-
developmental performances on the long run)
* higher glutamine intake (as free amino acid), 
glutamate and lysozime (antibacterial action) with gut 
mucosal protection 
•* prolonged intake of growth factors, and immuno-
modulating, immuno-stimulating and protective 
(interleukines, nucleotides, IgA, oligosaccharides) 
factors



Therefore, the meaning of breast
feeding up to 12 mos is:

• A positive influence on neuro-development

• Infection prevention

• Overweight/obesity prevention

• Eating disorder prevention



Eating behavior

In brest fed children:

• Self-regulation ability

• Different energy expenditure regulation

• Interaction…maternal attitude



Data consistent with the only “randomized”study available
Kramer et al, Pediatrics 2002;110:343

Growth patterns of breastfed and formula-fed Italian infants: 
an Italian Study

Agostoni C et al, Arch Dis Child 1999; 81: 395

FF: speed up BF: slow down



BF vs FF: hypothesis for growth down modulation
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Breastfeeding and prevalence of overweight° in over 15000 adolescents aged 
9-14 years. (adapted from Gillmann et al, JAMA 2001:285:2461-67)
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Does breastfeeding protect against pediatric overweight?
Analysis of longitidinal data from the Centers for Disease

Control and Prevention Pediatric Nutrition
Surveillance System

…… L’allattamento al seno prolungato è associato ad un 
ridotto rischio di sovrappeso (177000 bambini seguiti fino a 5 

anni con BMI valutato ad una media di 4 anni)

Grummer-Srawn LM, Mei Z . Pediatrics 2004; 113:e81-e86



BF and IQ – Meta-analysis

Anderson JW et al. AJCN 1999; 70:525



Design: meta analysis to estimate differences in cognitive 
function between breast-fed and formula-fed groups
Results: 20 studies (1966-1996) met inclusion criteria

Unadjusted benefit: 5.32 (95% CI 4.51-6.14) points
Adjusted benefit: 3.16 (95% CI 2.35-3.98) points

Significantly higher levels of cognitive function were seen at 6-
23 months of age and were stable across successive ages.  
Low-birth-weight infants showed larger differences (5.18 
points; 95% CI: 3.59-6.77) than did normal birth-birth-weight
infants (2.66 points; 95% CI: 2.15-3.17)           



JAMA 2002;287:2365-71



973 males and females (27.7 y)
IQ by WAIS
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2280 males (18.7 y)
 IQ by BPP
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% of subjects with suboptimal (<90) 
Full Scale WAIS IQ score
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…but in case of no breast feeding ?

...Infant Formulae

That means

Formulae aimed at achieving the same somatic and functional
effects of human milk, without necessarily reproducing the same
quali-quantitative biochemical properties

….and what about cow’s milk?

NEVER

Until 12 mos of age !!!



Iron Metabolism and Requirements in Early Childhood:
Do We Know Enough?: 

A Commentary by the ESPGHAN Committee on Nutrition
J Pediatr Gastroenterol Nutr 2002; 34:337-345

• …….Until further knowledge is available, measures should be taken
to prevent iron deficiency, for example, promoting exclusive breast-
feeding, using iron-fortified formula when formula is required,
postponing introduction of whole cow milk until the end of the 
first year of life, and promoting iron-rich complementary foods.

During the seond semester of life, in case human milk is
lacking, a follow on formula provides a more balanced
macro-micronutrient intake, as, when compared to
cow’s milk (proteins and Na content adequate for bovine 
growth), it provides less proteins and saturated fats and 
more polyunsaturated fats, iron, zinc and vitamin E.

AAP. Committee on Nutrition. Pediatrics 1992; 89: 110-1109





Quale “riferimento” usare?

Riferimento: non la composizione biochimica 
del latte materno ma la crescita ed i marker biochimici 

e funzionali dell’allattato al seno



What functional nutrient to be added in 
infant formulae?

• Growth and obesity prevention, insulin resistance protein
quantity and quality, LCPUFA

• Neurobehavioural development LCPUFA, proteic load 
(some amino acid)?

• Infection and allergy prevention protein hydrolysis, 
probiotics, prebiotics, nucleotides?

• Calcium absorption and  bone mineralization Ca/P, 
tryglycerides structure, protein components?

• Blood Pressure more balanced intake of Na, Cl, K, Ca
and other minerals, micronutrients, LCPUFA

The future: 
lactoferrin, enzymes, hormones, growth factors, polyamines?



INFANT FORMULAE

• reduced and modified protein content
• partial protein hydrolysis
• Lc-Pufa in starting formulae 
• nucleotides 
• pre- and pro-biotics 
• active biopeptides, lactoferrin, hormones and free amino 
acids ?



Timing and Mode of the weaning process are hardly
standardized, still more correlated to local traditions
and habits (familiar, cultural, geographic) than to
scientific evidence.

WHY WEANING?

Exclusive breast feeding inadequacy with regards to
energy, protein, iron, zinc and vitamin (A, D) intake



WHEN WEANING ?

NEW  NUTRITIONAL NEEDS

PLUS

NEURO-PHYSIOLOGICAL MILESTONES :

Gut Mucosa (gut closure, immune system maturation)

kidney timing

CNS (extrusion reflex, chewing, swallowing)



IN PRACTICE:

According to WHO weaning should start at six
months, evaluating growth, iron stores, morbility, 
atopy, and eventually the different milk assumption
(BF or formula).  

In any case not earlier than the fourth month

A relevant issue:
The different growth pattern between breast fed and 
fromula fed infants should be always considered

(Dewey KG et al., Pediatrics 1995; Agostoni C. et al., Arch.Dis.Child. 1999)



Months 0           3         6         9  12       

Latte materno                   __________________________

Formula di inizio              ------------------

Formula di seguito                                    ---------------------

Cereali                                                  _______________

Frutta e vegetali                                       _______________

Carne                                                    _______________

Formaggio                                                ______________

Pesce                                                    ____________ 

Legumi                                                   ________

Tuorlo d’uovo                                            _______

Albume                                                    _

WEANING



Weaning and vegetables

Agostoni C et al Pediatrics 1995; 96: 1002-1005
Gibson GR et al. J Nutr 1995; 125: 1401-1412 

Many polysaccharides (the soluble fiber component, 
particularly oligosaccharides), normally not digested, are 
utilized within the colon as a substrate for protective bacteria
against pathogenic bacteria

Moreover, local fermentation produces trophic, energetic and 
protective molecules, which are active both locally and 
sistemically.

Vegetable intake is therefore important either on a nutritional
level or for preserving gut physiology, in turn leading to a general
health status.



Nutrient intake between 8 and 24 mos
in European Countries

Country     Age (mos)   P g/kg   P %     Lip% Cho%

• Spain 9              4.4      15.7      26.4 58
• France         10             4.3       15.6      27.1 57
• Italy             12             5.1       19.5      30.5 50      
• Denmark    12-36         3.3       15         28 57

Rolland-Cachera et al. Acta Paed 1999; 88:365



Krause’s Food, Nutrition & Diet Therapy 10th Ed



LARN (Italian RDA – 1996 Update

Age En kcal, range Proteins
ms min F/M max F/M       g/kg/d     %* (x kg)

6-9        653/710 950/1027        2.0        8    (x 8)
9-12      739/797 1133/1056 1.8       7.6  (x 10)
12-18    854/922 1190/1277      1.4        6    (x 11)
18-24    950/1008 1306/1382    1.4        6    (x 12)

*calculated



Milk intake up to 12 mos in Italy
(Puer Project: Giovannini M et al, Acta Paediatr 2003; 92: 357)
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protein/obesity correlation
Author Prot% Age Observation:    P
Rolland-Cachera 1995      16.6 24 ms             EAR                <0.05
Int J Obes 19:573

Scaglioni 2000                     22 12 mos           5 yrs               <0.05
Int J Obes  24:777

Dorosty 2000                      14          18 mos            EAR                 NS
Pediatrics 105: 1115

Gunnarsdottir 2003            17, M 9-12 mos         6 yrs <0.05
Int J Obes 23:1523

Hoppe 2004                 13,F, 14,M    9 mos 10yrs                NS
Am J Clin Nutr 79:494

Scaglioni 2004                    14          12 mos 8yrs                  NS
Acta Paediatrica 93:1596

EAR: early adiposity rebound



What protein is responsible?

• Animal Proteins or vegetable proteins?
• What food?



Intake of animal protein (g/d)
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Intake of milk (g/d)
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Increasing Milk Intake from  200 to 600 ml = 30% increase of IGF-1



Possible solutions ?

• Continue Breastfeeding along the weaning process
• In case of lacking human milk use an infant formula 

which is adequate both nutritionally and functionally
• Different weaning approach for breast and formula 

fed infants
(i.e.: start with meat in breast fed for ensuring  Fe and 

Zn, with vegetables in formula fed for modulating
energy and protein intake)

• Keep on providing milk at reduced protein content
until 24 mos



GENERAL ADVICE

• Utilize only olive oil (high oleic acid content)

• NO salt, NO sugar at least until 12 mos of age 
(avoid taste selection for salted/sweetened foods, at 
risk for modifying later food habits, prevention of 
hypertension, hyperglycemia and dental caries)
• Avoid foods containing preservatives (utilize industrial
products prepared according to careful hygienic principles, 
from selected substrates) 

NO cow’s milk introduction until 12 mos !!!



GENERAL ADVICE

• daily food intake refracted in 4-5 meals, providing the 
following calorie intake:

breakfast + snack 20 %
lunch * 40 % 
snack 10 %
dinner * 30 %

* first course + second course + vegetables + fruit
or

one complete course + vegetables + fruit



GENERAL ADVICE
Indications for meal composition ona weekly basis:
• 2 times/day: pasta or rice
• 2 times/day: vegetables, seasonal fruit
• 4 times/week: meet
• 4 times/week: fish
• 4 times/week: legumes
• 1 time/week: egg
• 1 time/week: cheese

Utilize vegetable oils (olive, sunflower, mais)
No fried foods



GENERAL ADVICE
• breakfast:
milk and/or yogurth + cereals, 

biscuits,
bread with honey or jam,
muesli or fruit

• snacks:
yogurth,
fruit
bread + jam,

honey,
tomato



Italian children diet results to be hyperproteic
(15% kcal/day vs. 10-12%), hyperlipidic (32-
38% vs 30% 2-5yrs and 20% >5yrs), with high 
saturated fat intake (11.9% vs <10%) and 

hypoglucidic (48-53% vs 60-65%) 

with relative excess in simple sugars (>10%),

poor in Ca, Fe and fibers



IN CONCLUSION

To avoid risky dietary habits, the pediatrician must
know the nutrition science and he should play a key
role in defense of children health at short and long 
term, not only in terms of physical growth, but also
promoting the most favourable outcome of his
neuro-psychological development by means of a 
correct and adequate nutrition.


