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Through fetal life, infancy and childhood, the immune
system undergoes a process of functional maturation.
The adequacy of this process is dependent on environ-
mental factors, and there is strong evidence of the
impact of pre- and post-natal nutrition in this regard
[1]. The early postnatal period is a critical window for
immune maturation of newborns. Exclusive human milk
feeding for the first 6 months of life is recognized as the
normative standard for infant feeding [2,3]. Human milk
contains many hundreds to thousands of distinct bioac-
tive molecules that protect against infection and inflam-
mation as cytokines, nucleotides, hormones, and growth
factors [2,3]. These specific protective components are
so numerous, that science is just beginning to under-
stand their functions. One of these is osteopontin.
Human colostrum is very rich in osteopontin and
mature human milk contains8 fold more osteopontin
than cow’s milk. Recent studies suggest that human
milk osteopontin might regulate inducible nitric oxide
synthase and synthesis of nitric oxide, improve barrier
function and reduce inflammation. Thereby mediating
cell attachment, migration, chemotaxis and intracellular
signaling, osteopontinhas important barrier functions,
protecting the intestinalmucosa against drug-induced
colitis in murine models, increasing the levels ofTGF-
beta1 and decreasing pro-inflammatory cytokines [4].
Nutrition is a key component also for the composition

of intestinal microbiota [5]. Several studies have provided
conclusive evidence of the critical role of the intestinal
microbiota in regulating both mucosal and systemic
immunity [5]. Immediately after delivery, the human
infant acquires a much complex microbiota. It is known
that intestinal microbiome composition and diversity are
affected by several factors as maternal clinical conditions,
route of delivery, antibiotic administration and infant diet
(breast- versus formula-fed infants). In breast-fed babies,

Bifidobacteria and Lactobacilli quickly become dominant,
whereas in formula-fed babies, Bacteroides species are
prevalent, alongside other bacteria known to be enteric
pathogens. Furthermore, breast milkcontains high con-
centrations of oligosaccharides, which ferment in
the bowel and promote the growth of Bifidobacterium
gut commensals. Dysbiosis in early life has been asso-
ciated with immune-mediated childhood disorders and
obesity [5].
In the long-term, nutritional strategies might improve

the development of the microbiome and intestine with
the final aim to enhance the clinical care of high-risk
infants as low birth weight and premature infants. How-
ever, nutritional research to date suggests that there will
not be a simple or single nutritional intervention but
multiple actions are needed to reverse the association
between malnutrition and infection.

Published: 24 September 2015

References
1. Jones KD, Berkley JA, Warner JO: Perinatal nutrition and immunity to

infection. Pediatr Allergy Immunol 2010, 21:564-576.
2. Hamosh M: Bioactive factors in human milk. PediatrClin North Am 2001,

48:69-86.
3. Ballard O, Morrow AL: Human milk composition: nutrients and bioactive

factors. PediatrClin North Am 2013, 60:49-74.
4. Chatterton DE, Nguyen DN, Bering SB, Sangild PT: Anti-inflammatory

mechanisms of bioactive milk proteins in the intestine of newborns. Int
J Biochem Cell Biol 2013, 45:1730-1747.

5. Jakaitis BM, Denning PW: Human breast milk and the gastrointestinal
innate immune system. Clin Perinatol 2014, 41:423-435.

doi:10.1186/1824-7288-41-S1-A33
Cite this article as: Giannattasio et al.: Nutrition and immunity in
newborns. Italian Journal of Pediatrics 2015 41(Suppl 1):A33.

* Correspondence: raimondi@unina.it
Department of Translational Medical Sciences-Section of Neonatology,
University of Naples Federico II, Naples Italy

Giannattasio et al. Italian Journal of Pediatrics 2015, 41(Suppl 1):A33
http://www.ijponline.net/content/41/S1/A33

© 2015 Giannattasio et al. This is an Open Access article distributed under the terms of the Creative Commons Attribution License
(http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any medium, provided
the original work is properly cited. The Creative Commons Public Domain Dedication waiver (http://creativecommons.org/
publicdomain/zero/1.0/) applies to the data made available in this article, unless otherwise stated.

http://www.ncbi.nlm.nih.gov/pubmed/20337968?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20337968?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/23660296?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/23660296?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/24873841?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/24873841?dopt=Abstract
mailto:raimondi@unina.it
http://creativecommons.org/licenses/by/4.0
http://creativecommons.org/publicdomain/zero/1.0/
http://creativecommons.org/publicdomain/zero/1.0/

	References

