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ABSRACT
Objective: to identify the protective elements of breast milk that work in the prevention of
gastrointestinal and respiratory diseases. Sources: the search was performed on Bireme,
Lilacs, Medline and Scielo databases, using keywords breast milk, gastrointestinal disease
and respiratory disease, with limits of languages (English, Portuguese and Spanish) and
period (1996 to 2009). 46 papers were selected for achieving the objectives of this work.
Summary of the findings: the IgA is the immunoglobulin with more protective capability
against both types of disease, to survive the intestinal and respiratory mucosa. Breast milk
also contains other immunoglobulins, antibodies, oligosaccharides, lipids, bioactive peptides,
among other components with unique mechanisms that besides the protection against these
diseases, stimulate the development of infants’ immune systems. No other milk has these
properties, and may even be the cause of these diseases. Campaigns and actions in Public
Health to encourage breastfeeding should be continuously developed and encouraged
considering all the benefits it provides.
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INTRODUCTION

Breastfeeding is one of the earliest nu-
tritional experiences of the newborn child1. No
other food or modified formula is able to pro-
vide the infant with all the ingredients of bre-
ast milk. Breast milk has a specific compositi-
on that meets the nutritional needs of infants
and is compatible with their metabolic and
physiological limitations2,3. Furthermore, bre-
ast milk represents no additional cost to the
family budget4,5.

The frequency and duration of breastfee-
ding have risen favorably over the past 30 ye-
ars6.  Despite this positive trend, consensus on
the numerous advantages of breastfeeding, and
the global movement to recover the culture of
breastfeeding in recent decades, early weaning
remains a common practice worldwide7,8.

The indices of the frequency and durati-
on of breastfeeding do not reflect the efforts of
numerous governmental and non-governmen-
tal programs to foster breastfeeding throughout
Brazil9. Only 35% of infants under four mon-
ths old are exclusively breastfed and early we-

aning continues to be  still associated with high
rates of infant mortality due to malnutrition and
diarrhea8.

Recent estimates regarding the various
forms of action and their repercussions on child
health have shown that the promotion of ex-
clusive breastfeeding is potentially the single
most effective public health intervention for
reducing child mortality10 since exclusive bre-
astfeeding contributes toward lowering both
child morbidity and mortality11. According to
Betrán et al.12, 13.9% of all causes of infant
mortality in Latin America are preventable by
exclusive breastfeeding in infants aged 0-3
months, and by partial breastfeeding during the
first year of life.

In Brazil, most mothers start out
breastfeeding but by the first month of life more
than half of the infants are no longer being ex-
clusively breastfed. This early weaning goes
against WHO13 guidelines recommending ex-
clusive breastfeeding for at least the first six
months of life5.

The first two years of life is a cri-
tical period for promoting optimal growth, he-

RESUMO
Objetivos: identificar os elementos protetores do leite materno que atuam na prevenção de
doenças gastrintestinais e respiratórias. Fonte dos dados: a busca foi realizada nas bases
de dados Bireme, Lilacs, Medline e Scielo, utilizando os descritores leite materno, doenças
gastrintestinais e doenças respiratórias, com limites de idiomas (português, inglês e
espanhol) e de período (1996 a 2009). Foram selecionados 46 materiais por atenderem aos
objetivos deste trabalho. Síntese dos dados: A IgA é imunoglobulina com maior capacidade
protetora contra ambos os tipos de doenças, por sobreviver às mucosas intestinal e
respiratória. O leite materno também possui outras imunoglobulinas, anticorpos,
oligossacarídeos, lipídeos, peptídeos bioativos, entre outros constituintes exclusivos com
mecanismos específicos que, além da proteção contra essas doenças, estimulam o
desenvolvimento do sistema imune do lactente. Conclusões: Nenhum outro leite possui
essas propriedades, e podem até ser a causa destas doenças. Campanhas e ações em Saúde
Pública que incentivam o aleitamento materno devem ser continuamente desenvolvidas e
estimuladas, considerando todos os benefícios que o mesmo proporciona.

Palavras-chave: Leite Humano. Gastroenteropatias. Doenças Respiratórias. Aleitamento
Materno.
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alth and development of the infant. Breastfee-
ding is an excellent means of ensuring that
children go through this vulnerable period of
life, allowing normal future development14 and
preventing against disease during childhood
and into adult life15.

Breastfeeding confers numerous
health benefits for the child, representing the
best way of promoting full development since
breast milk supplies all the nutrients a child
needs to make the healthiest start in life16. Hu-
man milk fully meets the needs of the infant
up to the sixth month of life17,18, and is one of
the most efficient means of meeting their nu-
tritional and immunological requirements du-
ring the first year19.

Besides having the ideal compo-
sition of nutrients, breast milk contains other
components that strengthen organism defenses
such as immunoglobulins, anti-inflammatory
factors and immunostimulators. Their mecha-
nisms include specific activity against infec-
tious agents and cell growth of intestinal mu-
cosa which increases resistance to infections2,3.
Reports describe approximately 250 protecti-
ve components in human milk, besides growth
factors of the gastrointestinal tract18.

Breastfeeding decreases the incidence
and/or severity of diarrhea, botulism, necroti-
zing enterocolitis, allergies, infectious and res-
piratory diseases, and of other types of disea-
ses3,5,11,12,20,21 such as autoimmune diseases20,
while also encourages development of the
baby’s immune system18.

Other types of milk increase the
risk of developing diseases and allergies17 and
can cause damage to the immature infant gut22.
The entry point of most infections in humans
is mucosal surfaces, especially gastrointestinal
and respiratory tracts. Through feeding and
breathing, the organism comes into contact with
pathogenic microorganisms as well as potenti-
ally allergenic or harmful substances23. Exclu-
sive breastfeeding saves millions of children
every year by preventing acute and chronic

infectious diseases, especially respiratory and
intestinal diseases7.

In view of the numerous beneficial effects
of exclusive breastfeeding and the protection it
confers against various diseases, the aim of this
study was to identify the protective elements of
breast milk that help prevent against gastroin-
testinal and respiratory diseases.

METHOD

The present study consisted of a
literature review of the subject based on infor-
mation obtained through systematic screening
of the literature by the Boolean technique using
the and operator together with the following
key words: leite materno and doenças gastrin-
testinais, as well as leite materno and doenças
respiratórias. The search was based on resear-
ch sources including publications and the spe-
cific search databases Bireme, Lilacs, Medli-
ne and Scielo. The scope of the search was
limited in terms of language of publication
(Portuguese, Spanish and English) and publi-
cation date (1996-2009).

Using these screening criteria, the sear-
ch yielded 302 articles. Of these articles, 46
met the study inclusion criteria and were the-
refore selected.

PROTECTIVE ELEMENTS OF BREAST
MILK

Newborns and infants are more vulne-
rable to infections, especially during the first
six months of life, due to immaturity of the
immune system and greater intestinal permea-
bility. Thus, during this critical period of rela-
tive immunologic incompetence, human milk
has valuable attributes to help meet infants’
immunobiological needs and protect them from
a range of diseases2,23,24.

Neither chronological age nor nutritio-
nal status of mothers has a significant influen-
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ce on the concentrations of total proteins, al-
bumins, IgG and IgA present in their colos-
trum25. The mammary gland appears to have
specific mechanisms to regulate the concen-
tration of trace elements in the milk, even un-
der specific conditions of a variable maternal
diet26.

However, the composition of the milk
from mothers of premature newborns differs
in that it promotes greater anti-inflammatory
effects than milk from mothers with term new-
borns27. This different composition can provi-
de immunoprotection by inducing maturation
of the gut in premature infants27 given that pre-
term infants have a higher risk of developing
complications in the gastrointestinal and res-
piratory tracts28. The nutritional and anti-infec-
tious properties of milk from mothers of pre-
term infants cater to the physiological and
immunological needs of the immature gut of
the newborn, containing greater amounts of
IgA, lysozyme and lactoferrin2.

The anti-infective properties of human
milk comprise soluble and cell components.
The soluble components include immunoglo-
bulins IgA, IgM, IgD, IgE, IgG, predominantly
IgA, lysozyme, lactoferrin, components of the
complement system (C’3, C’4), bioactive pep-
tides, oligosaccharides, and lipids (antista-
phylococcal factor and inactivation virus). The
immunologically active cell components con-
sist of polymorphonuclear phagocytes, lympho-
cytes, macrophages, nucleotides, plasma cells,
and epithelial cells2,18,27,29,30,31,32.

Human milk also contains lactoperoxi-
dase which oxidizes bacteria with antimicro-
bial action18,29. Macrophages and lymphocytes
are responsible for phagocytosis and the pro-
duction of complement factors27.

The antibodies present in breast milk
target numerous microorganisms which the
mother was exposed to throughout her life, re-
presenting a kind of immunological “repertoi-
re”. Most of these microorganisms had previou-
sly come into contact with the mucosal surfaces

of the mother’s gastrointestinal or respiratory
tracts20.

Besides antibodies, human colostrum
contains many immunocompetent cells and
biochemical factors. These interact with each
other and with the mucosa of the digestive and
respiratory tracts of infants, providing not only
passive immunity, but also stimulating the de-
velopment and maturation of the neonate’s
mucosal immune system11.

Glycoconjugates and oligosaccharides
display anti-adherent activity for many micro-
organisms that cause gastrointestinal and res-
piratory diseases23. Cow’s milk has no immu-
ne component beneficial to infants27 and the
introduction of food or pre-milk supplements
increases the risk of infections in infants4.

GASTROINTESTINAL DISEASES

In 1989, the year of publication of the
study by Brown et al.3, it was known that paci-
fier use and the administration of teas and other
non-nutritious fluids to infants, besides provo-
king early weaning, predisposed infants to the
onset of diarrhea due to exposure to risk of
contamination.

The prolongation of breastfeeding is es-
pecially beneficial at the end of the first and
second years of life when the incidence of di-
arrhea reaches its highest17. The presence of
milk in the intestinal lumen stimulates the de-
velopment of its mucosa17,28 and the activity of
the enzyme lactase34. According to the review
by Toma & Rea10, exclusively breastfed infants
had lower morbidity from diarrhea compared
with those who were fed on breast milk in com-
bination with complementary foods at 3-4
months.

From the first hours of life, different
strains of Escherichia coli colonize the human
gut, becoming part of its normal flora. Howe-
ver, some of these strains can cause severe in-
testinal disease23. In neonates, the immaturity
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of the intestinal epithelium, low gastric acidi-
ty and lower activity of digestive enzymes li-
mit the effectiveness of the barrier against the
entry of microorganisms35.

Since the 1970s, following the discovery
of the bifidus factor, the mechanism by which
the intestinal mucosa is protected against pa-
thogenic agents has become elucidated. Seve-
ral types of oligosaccharides and glycoconju-
gates in breast milk (known as prebiotic agents)
stimulate the colonization of the gut by bene-
ficial microorganisms. These agents act in the
first essential step of pathogenesis by preven-
ting microorganisms from attaching to cell
walls36.

Exclusively breastfed infants have be-
neficial intestinal flora with higher bifidobac-
teria and lower Clostridium dificile and Esche-
richia coli, according to Penders et al.37. In their
study, which examined the feces of 1032 Du-
tch infants up to one month old, infant feeding
was found to be a major determinant of intes-
tinal microflora in early life. Records from as
early as 1905 describe differences in the com-
position of intestinal microflora in breastfed
children compared to weaned children.

Carbohydrates present in human milk
include oligosaccharides and lactose. The oli-
gosaccharides, in the presence of peptides, form
a bifidus factor (carbohydrate with dialysable
nitrogen). In the lactose-rich environment, this
produces lactic acid and succinic acid, lowe-
ring intestinal pH and creating conditions in-
conducive for the growth of pathogenic bacte-
ria, fungi and parasites. Thus, lactose also
exerts a protective effect against the develop-
ment of gastrointestinal disorders by promo-
ting this beneficial colonization2,38.

These nitrogen oligosaccharides allow
population by the bifid flora which prevents,
through selective action, new recent bacteria
to the intestinal lumen and potential pathogens
of diarrhea such as E. coli, among other ente-
robacteria, from colonizing the intestinal
tract18,29,31.

Mucin is a protein found in colostrum
which binds to fat globules and whose main
function is to inhibit bacterial adhesion to the
intestinal epithelium39.

Some polyunsaturated fats such as lino-
leic and arachidonic acids are important for the
syntheses of the prostaglandins involved in
biological functions active in digestion and
intestinal cell maturation, decreasing the pre-
valence of intestinal allergy and boosting in-
fant defenses2,40. The lipids present in human
milk are hydrolyzed into fatty acids and mo-
noglycerides that act against some types of vi-
ruses, bacteria and protozoa39.

Nucleotides, glutamine and lactoferrin
present in breast milk influence gastrointesti-
nal development and the body’s defenses3,21,35,41.
Glutamine acts as the principal fuel for the gro-
wth of intestinal epithelium during periods of
stress28.

One of the functions of lactoferrin is to
chelate iron ions, which are essential for the
multiplication of pathogenic microorganism,
thereby decreasing their bioavailability in the
intestinal microenvironment, a process favo-
red by the presence of bicarbonate in human
milk39,42. Lactoferrin is found intact in both fe-
ces and urine of breastfed infants, and may thus
exert a systemic protective role23.

Lysozyme is an enzyme with bacterici-
dal action, interacting synergistically with lac-
toferrin and IgA39,42. Protection against gastro-
enteritis results in a lower incidence of diarrhea
due to the presence of IgA antibodies in breast
milk which are reactive against pathogens and
toxins20.

IgA is the main immunoglobulin in co-
lostrum23,28,43. It is present in the intestines of
infants fed human milk, and prevents the inva-
sion and adhesion of viruses and bacteria in
the intestinal mucosa, and also neutralizes to-
xins and virulence factors28.

The main action of IgA is to bind to
macromolecules and microorganisms, inhibi-
ting the interaction between bacteria and epi-
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thelial cells and impeding their adherence to
mucosal surfaces thereby preventing contact
of pathogens with the epithelium44. Thus, IgA
protects the mucosa against diarrhea by for-
ming a protective coating on mucosal surfaces
in infants23.

IgA antibodies in colostrum survive the
gastrointestinal tract of the newborn and can
be found intact in feces, retaining the same re-
activity against antigens they displayed in the
mother’s colostrum, and preserving their anti-
infective activity throughout the gastrointesti-
nal tract of the newborn23,39,42,45. The  peculiar
structure of IgA confers this class of antibodi-
es with greater resistance to the action of pro-
teolytic enzymes which are abundant in mu-
cous secretions44.

The other immunoglobulins are found in
colostrum and human milk, albeit at much lo-
wer concentrations than IgA. IgM is the second
most abundant of these immunoglobulins. In
the event of insufficient IgA in breast milk, IgM
acts as a compensatory mechanism. Conse-
quently, IgM antibodies may play an impor-
tant role in defending the mucosal surfaces in
infants23.

In the course of lactation, even with the
decline in secretion of IgA in breast milk, the
biological activity of inhibition of bacterial
adhesion remains unchanged. This finding is
consistent with the fact that children remain
protected from gastroenteritis throughout the
entire period of breastfeeding. Diarrhea is more
prevalent after weaning, regardless of age of
onset. Therefore, these data serve to highlight
the importance of breast milk in premature and
small for gestational age infants23.

The casein in human milk is also one of
several constituents that helps protect the child
from gastrointestinal infections by preventing
bacteria adherence to cells of the intestinal
mucosa2.

Secretory antibodies reactive against the
virulence factors of some bacteria are able to
inhibit bacterial adhesion to the intestinal mu-

cosa and thus prevent the colonization of the
host and impede the chain of events that would
ultimately culminate in infection and diarrhea.
This is an important protection mechanism
conferred by breast milk that prevents various
infections initiated by the adherence of micro-
organisms to mucosal surfaces45.

RESPIRATORY DISEASES

Exclusive breastfeeding protects infants
against progression to severe respiratory infec-
tion10,46. The practice of breastfeeding for be-
tween six months and one year of age may also
reduce the prevalence of respiratory infections
in childhood47,48. Breast milk is able to reduce
both intestinal exposure and absorption of al-
lergens responsible for respiratory diseases49,50.

The protective effects of breastfeeding
against both ear and lung infections have be-
come more evident in recent years. Secretary
IgA, an antibody resulting from the mother’s
response to prior exposure to infectious agents,
plays a particularly important role. It is cha-
racterized by being able to survive in the mem-
branes of the respiratory mucosa and by its re-
sistance to proteolytic digestion. Besides
preventing pathogens from establishing in the
cells of the breastfed infant, IgA attenuates the
damaging effects of the inflammatory pro-
cess32,49,51.

Cytokine concentrations have a key role
in the immunogenicity of milk. The IL-4, IL-5
and IL-3 cytokines, principally involved in the
production of IgE and induction of eosinophil
response, may protect infants against respira-
tory diseases52. The transforming growth fac-
tor beta, a cytokine predominant in human milk,
enhances the infant’s ability to produce IgA53.

The oligosaccharides block pneumococ-
ci through receptor cells of the pharynx28. Se-
veral types of antibodies protect against the
viruses that cause bronchitis. Lipids and some
macroglobulins possess antiviral action, pro-
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