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SUMMARY

In the light of epidemiologic studies
up until now, the effect of breast-
feeding on the development of aller-
gic diseases and cow’s milk allergy
(CMA) in the breast-fed had remained
controversial. This may in part be due
to individual variations in the levels
of immunological constituents in
mother’s milk. To investigate the im-
pact of distinct immunological factors
in human milk on the breast-fed in-
fant’s risk for developing CMA, the
presence of several immunologic
components in the colostrum and
milk of the mothers of newborns and
infants was studied prospectively.
Levels of various immunological fac-
tors were correlated with the off-
spring’s clinical response to cow’s
milk challenge. Further, clinical mani-
festations of CMA in addition to the
immune responses to cow’s milk
evoked were measured during a cow’s

milk challenge performed through

mother’s milk.

The proportions of distinct leucocyte
subsets in human milk were studied

in mothers of infants with CMA and
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in those of healthy infants. In the milk
of the latter, the predominant leuco-
cyte was the macrophage, whereas in
the former, the proportion of macro-
phages was significantly smaller, and
large proportions of eosinophils and
neutrophils were found more often.
These abnormalities in mothers’ milk
were in relation to an imbalance in the
CD4+ and CD8+ T-cell ratio and with
disturbed B-cell function that were as-
sociated with development of CMA in
the breast-fed infant. When HLA-DR
expression on milk macrophages was
investigated in a subgroup of moth-
ers, it was less frequent in those with
infants with CMA. These results im-

ply that sufficient numbers of func-
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tional milk macrophages may be criti-
cal in development of oral tolerance
to food antigens in the offspring.
Since HLA-DR is necessary for the
presentation of antigens to T cells, the
central role of the milk macrophages
may be the presentation of foreign
food antigens to the breast-fed in-
fant’s relatively naive and immature
immune system. Moreover, these find-
ings suggest that the presence of high
numbers of eosinophils and neutro-
phils in mother’s milk may be harm-
ful to the breast-fed, since their cy-
tolysis may potentially lead to the re-
lease of high amounts of highly cyto-
toxic mediators including ECP in the
infant’s gut. This may lead to an

immunoinflammatory process similar



to that seen in asthma and to increas-
ed gut permeability, and may thus

contribute to development of CMA.

Further study of the function of hu-
man milk leucocytes required exami-
nation of the production of certain
cytokines in vitro. Consistent with our
findings of a low number and less fre-
quent expression of the HLA-DR of
milk macrophages, the level of TNF-a
in milk was lower in mothers having
babies with CMA. TNF-a, a cytokine
involved in the maturation process of
dendritic cells necessary for presen-
tation of processed antigen to T cells,
may be an important factor in regu-
lating development of oral tolerance
in the gut mucosa of breast-fed in-
fants. These results indicate that any
lack of TNF-a in human milk may
downregulate the differentiation of
dendritic cells in the breast-fed,
thereby playing a role in development
of CMA.

The levels of total IgA in colostrum
and milk were significantly lower in
those mothers whose babies later de-
veloped CMA, whereas levels of IgA
antibodies to cow’s milk were compar-
able in the two groups of mothers.
Since secretory IgA is considered the
most important protective factor at
mucosal level, its lack in milk may
lead to an increased exposure of the
intestinal mucosa of the breast-fed
infant to potential allergens and thus
enhance the risk for development of

food allergies.
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Clinical symptoms and immune re-
sponses in the peripheral blood of the
breast-fed were evaluated during a
cow’s milk challenge performed
through mother’s milk. After a 2- to
4-week cow’s milk elimination diet of
both mother and infant, increasing
doses of cow’s milk or other dairy
product were given at 1-hour intervals
to the breastfeeding mother. Trans-
fer of B-lactoglobulin (BLG) in moth-
ers’ milk was assessed. Most of the
infants with CMA reacted to this
untraditional cow’s milk challenge
procedure by showing typical symp-
toms of CMA, and the level of BLG was
simultaneously increased in the milk
of a subgroup of mothers. At the same
time, there was a significant rise in
total number of immunoglobulin-se-
creting cells of the IgA and IgG classes
in the peripheral blood of infants.
These findings give reason to believe
that allergic reactions to food anti-
gens transferred in the mothers’ milk
to the breast-fed, may be more com-
mon in infants with CMA than previ-
ously thought. They further imply
that a strict elimination diet for the
breast-feeding mother may be re-
quired in most cases of an infant with

food allergies.

The present study may be the first to
report that several aberrations in the
cellular, cytokine, and immuno-
globulin composition of human milk
are related to development of CMA in

the breast-fed. It therefore provides
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fresh insight into the etiopatho-
genesis of CMA. Measuring such com-
ponents of mother’s milk may become
a useful tool for assessing those
newborns at an increased risk for de-
veloping CMA. Although human milk
is the best source of nutrition for
healthy infants, the present study
questions the general recommen-
dation of prolonged breastfeeding in
the prevention of development of

food allergies in allergic families.
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